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Abstract
Public transport is central in addressing sustainability and liveability issues in urban en-
vironments due to its ability to address congestion levels and promote healthier and more
integrative communities. Trains are a particularly significant mode of public transport,
not only due to the number of passengers they transport, but also due to their role in
supporting journeys spanning across different modes.
Despite its relevance, public transport in general are still considered as less attractive
than cars or other methods of private transport. While much of this can be associated
with quality of service factors (e.g., availability, frequency, prices), there is also a gap that
separates private and public transport. For example, while car owners associate strong
affective and symbolic meaning with their vehicles, the same is not observed with public
transport passengers. Nevertheless, and like car owners do with their vehicles, passengers
gauge public transport based on a combination of cognitive and affective dimensions.
Hence, and given its potential for shaping perceptions of the service, it is relevant that
a more thorough understanding of how to foster affective and symbolic connections in
public transport is attained. To this extent, the concept of "soft" factors as a peripheral,
but still valuable, dimension of public transport has gained increased interest in recent
years. In particular, what passengers do while en route to their destination (i.e., in-vehicle
activities) has been associated with how well passengers find their journeys attractive.
While the subject is commonly neglected by transit service providers, there is value in
exploring new ways to support passengers in their in-vehicle stage of the journey.
This work is a study of how technology, as a mediating tool, can be shaped in order to
support passengers and their in-vehicle activities in urban commuter trains. This thesis
delves into the understanding of in-vehicle activities, the myriad factors that influence
them, and how these factors need to be accounted for when designing new tools. This
work takes a design research and multi-method approach for gathering research insights,
and gives particular focus to the design and evaluation of TrainYarn – a tailored mo-
bile application that facilitates anonymous and co-located interactions between urban
commuter train passengers to unfold.
The outcomes of this study are twofold. The first is the provision of empirical evidence
that highlights the usefulness of tools that are contextually tailored and appropriate to
transit vehicles. I argue that such tools can offer added control to passengers in shaping
their travelling environment. This indicates that technology has the ability to allow for a
more personalised appropriation of transit vehicles by passengers, enabling the service to
be better aligned with the needs and values of passengers. The second outcome relates
with the necessity of moving beyond the current paradigm that dominates public trans-
port. I argue that like the car and aviation industries have long embraced innovation and
constant striving for differentiation, so will transit service providers be required to follow
a similar approach in order to make the service more valuable for passengers. In this
regard, I put forward a series of arguments to support my view that a passenger-centric
approach to innovation is advantageous in building a future that is attractive for both
passengers and transit service providers alike.
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Chapter 1
Introduction
Attempts to increase the growth of public transport patronage has been an increasingly
relevant objective for decision makers and governmental entities. There is the need to
mitigate proliferating urban congestion levels and the environmental deterioration that
comes with it. While public transport refers to a myriad of methods of transportation,
passenger rail holds a particularly relevant role in it, with many considering it the back-
bone of public transport altogether. For example, in Australia passenger rail accounts for
approximately 60% of the total kilometres travelled using public transport (TTF, 2011).
Adding to this, passenger rail is central to multi-modal journeys (i.e., journeys that span
more than one mode of transport), where at least one segment of the journey involves
travelling by train.
The prominence of cars is evident in many parts of the world (Shariff, 2012), with pro-
jections hinting at an increase of privately owned vehicles over the next decades (Woodcock
et al., 2009). Furthermore, the fight between public and private transport is a challen-
ging one. Car manufacturers continuously invest and roll out a series of measures to
entice more and more individuals to buy their vehicles: they are promised unprecedented
levels of freedom and control over their lives; they are also promised the ability to stay
in touch with their families and friends at all times, as new social strategies are used to
exploit emergent technological trends and their influence in modern day societies and on
individuals (Line et al., 2011).
While it is unwise to think that in the foreseeable future there is any chance of seeing
public transport overcome the dominance of private vehicles, there are undoubtedly ways
in which public transport can be made to look more attractive in the eyes of passengers.
So the question is what can be done to approximate public transport to the levels of
attractiveness of private vehicles? Essentially, there are two complementary strategies
that need to be considered:
1. Invest resources in the continuous modernisation of public transport infrastructures,
expanding its reach and creating a better quality of service, while at the same time
keeping the service’s prices competitive. These are known as “hard” factors (Cairns
et al., 2004), mainly due to the need for heavy economic and time investments, as
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well as the necessity of applying structural changes to the service provision. Such
factors are commonly associated with the level of quality of the transit service
(Tyrinopoulos & Antoniou, 2008; Dell’Olio et al., 2011; Transportation Research
Board, 2013).
2. Focus on factors that, even though not structural to the service, are nevertheless rel-
evant in establishing and nurturing a positive image of pubic transport as a service.
These factors resemble the notion of “soft” factors (Cairns et al., 2004), where cam-
paigns and other non-conventional policy and planning elements are introduced into
the service. Soft factors are characterised by their particular focus and intelligent
consideration so as to create a positive impact with passengers.
How these two kind of factors are categorised is further relevant from the point of view of
the service experience. As per Olsson et al. (2012), the assessment of public transport is
based on a combination of cognitive and affective assessments. Hence, while hard factors,
such as availability and frequency of service, or information provision are particularly
impactful from a cognitive perspective (Camacho et al., 2013), other aspects of the ser-
vice, such as activities performed while en-route, have a more pronounced impact at the
affective level (Chorus et al., 2006; Ettema et al., 2012; Russell, 2012). The relevance of
“soft” factors is further emphasised by evidence that supports the notion that, from the
point of view of financial viability, the continuous improvement of “hard” factors may be
unsustainable (Tang & Lo, 2010).
Ideally, transit operators want to give emphasis to both of these two complementary
dimensions. They want to ensure that the service is strong at its core functionality
but that, additionally, there is a constant effort in understanding how to better support
passengers in their journeys beyond their travelling needs (Carreira et al., 2014). Evidence
shows that perceptions towards a mode of transport are influenced by “soft” factors, such
as image and status concerns towards that mode (Chorus et al., 2006). Nevertheless,
efforts to promote such elements fall short in public transport in comparison with private
vehicles. While car owners are known to have strong affective and symbolic associations
with their vehicles (Steg, 2005), this is not the case in public transport.
Such a lack of emphasis on fostering affective connections with public transport pas-
sengers is particularly influenced by the established assumptions about public transport.
This utilitarian paradigm, that governs much of the way that operators and decision
makers perceive public transport, focuses on minimising time wasted and increasing util-
ity (Mokhtarian & Salomon, 2001; Camacho et al., 2013). There is an emphasis on im-
proving service quality, but little contemplation about the human aspects that shape the
perceptions of passengers (Mokhtarian, 2005). There are heightened efforts in removing
inefficiencies, but little consideration of how to seize opportunities afforded by the rich
social and technical context of public transport (Watts & Urry, 2008; Foth et al., 2012;
Lyons et al., 2013).
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In this thesis, I focus on the concept of passenger-centric innovation. This is innov-
ation that is enabled by technology, but that contrary to the field of Intelligent Trans-
portation Systems (ITS) does not focus at improving efficiency, or conveying already
existing operational information to passengers in new ways (Camacho et al., 2013). In-
stead, passenger-centric innovation revolves around those complementary “soft” factors
that seek to heighten the image of public transport in the eyes of the passengers (Chorus
et al., 2006).
Passenger-centric innovation in its essence is about understanding passengers, where
their needs and desires lie, and how can technology be shaped to offer them added value.
Passenger-centricity focuses in interventions that are aimed at particular segments of
passengers (Meyer et al., 2007; Nawal, 2011; Nordahl, 2012). It enables passengers to
better shape the public transport service according to their own interests and preferences,
paving the way for more meaningful interactions with the service to happen (Pareigis
et al., 2011).
In this work, I study passenger-centric innovation as applied to the in-vehicle stage of
the journey (Foth et al., 2012). Across different socio-cultural contexts, existing research
emphasises the role that in-vehicle activities have in shaping the public transport experi-
ence for passengers (Ohmori & Harata, 2008; Ettema et al., 2012). Despite its potential,
this subject is lacking rigorous academic study in order to corroborate its value from the
perspective of passengers.
As a point of departure, I delve into the subject of social interaction as a particular
kind of in-vehicle activity. The sociality of public transport is one of its defining char-
acteristics (Dourish & Bly, 1992). Existing evidence argues for the relevance of enabling
certain passengers to positively experience the social space (Lefebvre, 1991) inside public
transport vehicles, as it contributes to how they connect with the service emotionally
(Currie & Stanley, 2008; Jared, 2009; Nordahl, 2012). Despite this theoretical value,
potentiating the social space inside public transport vehicles requires to be attentive to
both contextual factors (e.g., physical environment, socio-cultural norms), as well as to
underlying factors that motivate passengers to engage in such an activity.
This work is a design research endeavour. In it, I seek not only to understand social
interaction as in-vehicle activity and its impact on passengers, but also to intervene on
how passengers currently experience the social space inside urban commuter trains. The
goal that motivates this research endeavour is to seek answers on what could change if
passengers are offered the necessary tools to explore and experience the social space inside
urban commuter trains in ways that are more supportive of their needs.
This thesis contributes with two major insights to existing knowledge. The first is
related with the application of activity theory as a framework to study the relevance of
in-vehicle activities and their impact on the journey experience. The second insight is
related with the design and evaluation of the TrainYarn mobile application prototype.
Through the results of the in situ evaluation of this prototype, I argue that there is value
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in crafting tools that are designed to support passengers in their in-vehicle activities.
To corroborate this argument, I show how TrainYarn has been successful in shaping
the journey experience, offering passengers the ability to more comfortably explore and
experience the social space in new ways. I conclude this thesis by reflecting upon the
empirical insights and their perceived usefulness to the field of public transport, inferring
on how passenger-centric services can positively impact the field of public transport a
whole.
1.1 Context of the Study
This study focuses on the subject of in-vehicle activities in urban commuter trains, and
how the design of a particular technology-mediated tool can impact how passengers per-
ceive and experience their journeys. The nature of this study lies within the intersection
of human-computer interaction (HCI) and that of public transport, where technology is
seen as a mediating tool that is used to support passengers in their undertaking of a
particular kind of in-vehicle activity.
Throughout this thesis I give special focus to the relevance of the social space inside
transit vehicles, and how its exploration can be attractive to certain passengers. The
focus is on allowing this exploration to be made in a contextually appropriate manner,
where myriad internal and external factors are taken into consideration.
The underlying principle that guides this thesis is that, when appropriately designed,
tools can be supportive of how in-vehicle activities are allowed to unfold inside transit
vehicles. Technology can then be perceived as emancipatory, in that it can support
passengers in transforming their travelling environment closer to their own subjective
needs and preferences. Such tools are then able to influence the experiential qualities
that are associated with transit vehicles, and consequently promote stronger affective and
symbolic links to be created between passengers and transit service providers (Steg, 2005;
Chorus et al., 2006; Jared, 2009).
This work is an interdisciplinary effort, as I borrow from a multitude of distinct fields
in order to produce integrated final research insights (Van den Besselaar & Heimeriks,
2001). From psychology, and social sciences, I borrow the theoretical framework of activ-
ity theory (Kaptelinin & Nardi, 2012), the notion of affect (Russell, 2003) and psycho-
logical needs (Ryan & Deci, 2000; Sandstrom & Dunn, 2014b), Goffman’s concepts of
normative rules and of civil inattention (Goffman, 1969), and the notion of social space
(Lefebvre, 1991; Dourish et al., 1996). From HCI, I borrow the notions of experience,
user experience, and that of experience design (Hassenzahl, 2010; Roto et al., 2011). I
further borrow from a variety of well established methods to guide my research, concep-
tualisation, design, and evaluation efforts (Hassenzahl, 2005; Zimmerman et al., 2007;
Hassenzahl, 2007; Kuniavsky, 2008; Fallman, 2009; Abeele & Zaman, 2009; Johnson &
Henderson, 2011).
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From public transport, I borrow from the wide literature relating to quality of service
(Transportation Research Board, 2013), and the more recent notions of service and journey
experience applied to this specific field (Olsson et al., 2012; Carreira et al., 2014). I further
borrow from insights relating to social interaction in public transport (Jared, 2009), and
the concept of in-vehicle activities and how such activities can impact how passengers
experience their journeys (Ohmori & Harata, 2008; Ettema et al., 2012; Lyons et al.,
2013; Russell, 2012).
I further borrow from other fields such as computer-supported cooperative work and
location-based technologies. In particular, I borrow from studies referring to the role of
location-based solutions in impacting how space can be perceived and valued (Espinoza
et al., 2001; Pura, 2005). I further look into the role of location in enabling space to
be experienced (de Souza e Silva & Frith, 2010; Gordon & Souza e Silva, 2011), and the
relevance of fostering technology to transform the meaningfulness of public spaces (Paulos
& Goodman, 2004; Licoppe & Inada, 2012). From computer-mediated technology I borrow
insights relating to the role that technology has to play in overcoming restrictions that
undermine interactions between individuals (Matheson & Zanna, 1988; Tidwell &Walther,
2002; Johnson, 2006).
The end result of this work is then influenced by a myriad of distinct insights, all of
which add to the complexity of the work but also to its richness. Hopefully, the research
insights that I put forward throughout this work demonstrate the relevance of considering
future interdisciplinary work to be undertaken in the field of public transport.
1.2 Existing Shortcomings
Recent developments in public transport have led to the rise of innovation that falls outside
existing taxonomies, such as that seen by the rapid advance of the field of intelligent
transportation systems (Chapter 2). Innovations such as Wi-Fi connectivity, the use of
mobile applications to explore underground works of art, or the ability to virtually buy
groceries while waiting for the train to arrive, all fall outside the core functionality of the
service and its “hard” factors. These kind of measures do not impact the effectiveness or
efficiency of the service, but instead can influence how passengers relate to and perceive
the service.
Despite such efforts, there is still an affective and symbolic gap between public and
private methods of transport (Steg, 2005). Addressing this gap is not only a matter of
improving the availability of public transport or its frequency. Instead, it is also a matter
of understanding how to create a service that is more supportive of the needs, values, and
desires of passengers as individuals (Nordahl, 2012). There are many challenges in this,
but several researchers support the value of bringing forward new means of promoting
public transport emotionally rather than focusing exclusively in improving its functional-
ity (Steg, 2005; Chorus et al., 2006; Carreira et al., 2014).
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How exactly should public transport be promoted beyond its functional level lacks a
single answer. Nevertheless, solutions put forward should look to provide value to passen-
gers independently of their focus. In this regard, fostering a continuous understanding on
how to explore the richness of public transport and the increasing centrality of technology
in the journey time (Watts & Urry, 2008; Jared, 2009; Foth & Schroeter, 2010), does
enable opportunities for innovation(Hornecker et al., 2006; Foth et al., 2012).
Nevertheless, the affective and symbolic gap in public transport has been immune to
the widespread of technology and its growing presence, even during the in-vehicle stage of
the journey (Line et al., 2011; Lyons et al., 2013). Evidence shows that technology alone
does little to impact how passengers connect emotionally with public transport (Ettema
et al., 2012). This however is not due to any intrinsic characteristic of technology per se.
Instead it can be connected with a reliance of passengers on tools that focus on aspects
such as information dissemination and travelling planning (Camacho et al., 2013), or
on tools that are used for escapism and disconnection with the surrounding travelling
environment (Crawford, 2008). Still, existing research argues for how technology can be
tailored to shape environments and impact how individuals experience their physical and
social spaces (de Souza e Silva & Frith, 2010; Licoppe & Inada, 2012).
Nevertheless, existing studies that corroborate the value of having tools to support
passengers beyond their travelling needs are limited (Bassoli et al., 2007; Royal College
of Art, 2012; Toprak et al., 2013). Additionally, while studies relating to fields such as
location-based technologies and computer-mediated communication are encompassing and
demonstrative of the potential of technology (Tidwell & Walther, 2002; Farnham et al.,
2009; de Souza e Silva & Frith, 2010; Gordon & Souza e Silva, 2011), there are only limited
studies that have been effectively applied to public transport with both depth and rigour.
This research gap is what guides this study and defines its overarching research goal.
1.3 Significance of the Study
In absolute terms, public transport ridership has been growing in Australia. Between 2003
and 2008 alone, cities such as Melbourne and Brisbane have witnessed a growth of about
5% in passenger-kilometres. Out of all the modes of public transport rail holds particular
relevance, accounting for approximately 60% of the total passenger-kilometres in public
transport (Tourism & Transport Forum, 2010, p. 13). Public transport passengers further
spend approximately 1 hour per day travelling (Australian Bureau of Statistics, 1996),
with most journeys happening in the peak periods, indicating that most passengers are
commuting to/from work or study (Australian Bureau of Statistics, 2008). Despite these
numbers showing an increase in ridership, transit operators face constant concerns on how
to promote a service that is more attractive in the eyes of passengers, particularly given
the dominance of private vehicles (Stradling et al., 2007a).
The study holds significance, as it advances the current understanding about the rel-
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evance of promoting technology-mediated solutions that are centred around what certain
segment of passengers see as valuable to them. It provides empirical evidence to demon-
strate the usefulness of designing contextually tailored tools to support the in-vehicle stage
of public transport journeys. It does this at a general level, as well as at a more specific
level of facilitating the exploration of the social space inside urban commuter trains. It
puts forward evidence that supports the notion that technology has the potential to be
an emancipatory tool that can enhance the current ways of interacting and experiencing
the in-vehicle social space.
Furthermore, this work provides theoretical insights about the understanding and
modelling of in-vehicle activities in public transport. I put forward evidence to suggest
the usefulness of an approach that is underlined by activity theory. This approach enables
a more in-depth understanding of in-vehicle activities, allowing its study to follow a more
consistent and systematic approach than has been the case up-to-date. This is particularly
useful in promoting higher levels of knowledge transferability between different fields and
domains of knowledge that can study the subject from different perspectives.
Finally, this study provides for a high-level discussion about the implications of the
research insights in relation to public transport. To this extent, I reflect upon the relevance
of the empirical findings and how it compares with existing secondary data. In effect, I
look at analysing the usefulness of taking a passenger-centric approach to innovation in
public transport, both for passengers and service providers alike.
1.4 Research Questions
In this work, I look at advancing the current understanding about the usefulness of
technology-mediated tools to support passengers in their urban train commute. I seek
to understand how and why such tools could be seen as valuable to passengers, and the
extent which they can be used by passengers to transform their travelling environments
close to their needs. In this work I give particular focus to the exploration of the social
space and the role of technology in facilitating it, but I also look to comprehend the
implications for the field of public transport as a whole.
This study has a strong practical component, as it involves the design of an artefact
to be deployed in the actual context of usage. In this regard, the design artefact becomes
a mechanism that is used to accrue knowledge in alignment with the overarching goal of
the study. I have defined the overarching research question that this study addresses as
follows:
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RQ– What implications to the in-vehicle experience and perceptions of
the service could the development of a technology-mediated tool,
designed to support the exploration of social space inside urban
commuter trains, have on passengers?
This broad research question then establishes the overarching scope for this study,
focusing on the implications that a tool to support the exploration of the social in urban
commuter train journeys could have on passengers. Furthermore, this overarching re-
search questions looks to understand what possible implications could such a tool bring
to perceptions of the public transport service as a whole.
Given the breadth of the overarching question, I have divided it in four sub-questions.
The first two relate to the understanding of in-vehicle activities, what shapes and im-
pacts their undertaking, and such factors influence the exploration of the social space
by passengers. The last two questions about understanding the implications that the
introduction of a tool to support the exploration of the in-vehicle social space can have
in how passengers experience their journeys and perceive the service as a whole. These 4
questions are defined as follows:
RQ1– What factors influence the undertaking of in-vehicle activities
in urban commuter train journeys?
RQ2– How do such factors influence the exploration of the social space
by passengers?
RQ3– In which ways could the introduction of a technology-mediated
tool, designed to support the exploration of the social space in-
side urban commuter trains, impact the in-vehicle experience of
passengers?
RQ4– How could such a tool impact perceptions towards public trans-
port as a service?
1.5 Thesis Structure
This thesis is based on a series of publications, each of them having a certain weight
in addressing different research questions. In particular, the thesis includes five publica-
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tions each of which contributes distinct insights addressing one or more of the research
questions.
Figure 1.1 depicts the thesis structure, where it is seen that two chapters address
the overarching research question and hence are broader in nature. This corresponds to
Chapter 2 and Chapter 8, where the former focuses on identifying the move towards a
passenger-centric approach, while the latter reflects upon the overall research insights, the
comparison with distinct but related fields of transport, and the exposure of a series of
arguments to emphasise the value of following such an approach to innovation in public
transport.
Chapter 5, Chapter 6, and Chapter 7 address more specific research questions. Chapter
5 focuses on a more in-depth understanding of in-vehicle activities through the use of
activity theory, while Chapter 6 and Chapter 7 deal with the design and evaluation
efforts of the mobile application prototype, TrainYarn. While Chapter 5 focuses more on
the general aspects of in-vehicle activities and the contextual factors that impact them
(RQ1 and RQ2), Chapter 6 and Chapter 7 focus on understanding the impact of the
tool, and on putting forward a series of recommendations for future design efforts (RQ3
and RQ4).
Introduction1
Pervasive Technology and Public Transport: Opportunities Beyond 
Telematics 2
Literature Review3
Research Design4
Understanding Urban Rail In-Vehicle Activities: An Activity Theory 
Approach5
TrainRoulette: Promoting Situated In-Vehicle Social Interaction Between 
Passengers6
TrainYarn: Attenuating Civil Inattention in Urban Commuter Trains7
The Passenger-Centric Approach to Innovation in Public Transport8
Conclusions9
Chapter Title Contribution
Review of IT-based services in public transport and 
definition of passenger-centric services
A study of in-vehicle activities that establishes a 
systematic approach to the analysis and synthesis 
of in-vehicle activities using Activity Theory 
Short study informing the early iterations of 
TrainYarn
Evaluation of TrainYarn as a tool to impact the 
exploration of social space and the journey 
experience
Reflective study of how passenger-centric 
innovation can shape the future of public transport
RQ1 RQ2 RQ3 RQ4 Publication
RQ1 RQ2
RQ3 RQ4
RQ3 RQ4
RQ1 RQ2 RQ3 RQ4
Publication
Publication
Publication
Publication
Figure 1.1: The thesis structure, with the description of the individual chapters. Colour
coding is used to identify publications chapters and which research questions the individual
chapters address. Both Chapter 2 and Chapter 8 address overarching aspects of the
research that span all of the research questions.
In the remainder of this study, I will start by producing an in-depth contextualisation
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of this research endeavour, effectively identifying the areas of interest and justifying the
relevance of this research. This includes the presentation of the first research paper in
the ensuing chapter, as well as the more encompassing literature review chapter (i.e.,
Chapter 4). Thereafter, I will discuss the research design that has been used throughout
this study. This includes discussing the use of activity theory as a theoretical framework,
and the rationale for using a mixed-methods approach to the study. Following this, I
will present the bulk of this research endeavour, which consists of the research papers
present in Chapter 5 to Chapter 8 (Figure 1.1). To finalise, I will put forward a series of
conclusions that summarise the insights gathered throughout this research endeavour.
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Chapter 2
Pervasive Technology and Public
Transport: Opportunities Beyond
Telematics
This chapter presents some of the initial work that led me to the definition of passenger-
centric services. The chapter puts forward an in-depth review of the existing literature
relating to technology usage in the context of public transport. It does this from the
exclusive perspective of the passengers, establishing in which ways technology has been
appropriated so as to improve the more logistic-oriented aspects of the service. This
includes real-time information dissemination, as well as the use of automated fare systems.
Additionally, the chapter identifies an increasing tendency in which technology is being
used in public transport in order to offer passengers additional ways to spend their time.
Service such as Wi-Fi and social media strategies exemplify this trend, a trend that further
emphasises the need to propose new means to assess how this kind of innovation impacts
the service quality of public transport, both now and in the future.
Statement of Contribution
This research paper has been co-authored with my principal and associate supervisors at
the time. I have been responsible for the draft of the paper, with my supervisors contrib-
uting with insights and edits to improve the paper before submitting it for review. This
paper has been further edited before being accepted for publication in the IEEE Pervasive
Computing magazine. This editing process resulted in the imposition of some changes
to the original document, including the use of abbreviations and of American English.
Nevertheless, these edits did not impact the underlying message being transmitted to the
readers.
Camacho, T., Foth, M., & Rakotonirainy, A. (2012). Pervasive Technology and Public
Transport: Opportunities Beyond Telematics. IEEE Pervasive Computing, 12(1),
18-25.
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Preamble
This paper has been successfully accepted at the Transit and Transport special edition of
the IEEE Pervasive Computing Magazine. It provides an in-depth review of the current
state of technology from the perspective of public transport passengers. It further puts
forward the concept of passenger-centric services, and stresses out the need to create
assessment frameworks that are better suited for including new technologies and related
trends in public transport.
This paper should be read in its entirety, given that it establishes the basis for much
of the content that I put forward in the ensuing chapters. This paper also contributes
to defining the concept of passenger-centricity, even though this concept was refined over
time and modified in the ensuing chapters.
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Abstract
This review of IT-based services offered in public transportation focuses on the passenger’s
perspective. The authors suggest new directions for future services, stressing the need to
develop frameworks for assessing service quality and customer satisfaction.
2.1 Introduction
The hazardous side effects that road transportation has had on green- house emission
levels are well documented. An attempt to mitigate these harmful by-products of the ex-
ponential growth of personal vehicles has been to increase the use of public transportation.
Improvements in public transportation have traditionally focused on planning strategies,
but more recently, researchers have considered the escalating relevance of IT. Despite some
initial doubts that services such as real-time information and electronic ticketing could af-
fect ridership, evidence has since accumulated to corroborate the claim that such services
are advantageous – not only in establishing a modernized image of public transportation
but also in terms of increasing ridership (Watkins et al., 2011; Tang & Thakuriah, 2012;
Pelletier et al., 2011).
More recently, transit agencies still struggle to create attractive services that satisfy
users’ evolving needs and fully exploit the pervasiveness of smartphones, social media,
and Web 2.0 technologies. They also need ways of determining whether such services
improve perceptions of public transportation and increase ridership.
This article presents an overview of the most prominent IT-based services offered in
public transportation – from the perspective of the passengers – and considers how such
services have reshaped existing perceptions. We also explore how the recent wave of
more passenger-centric services might further contribute to the modernization and overall
improvement of public transport systems.
2.2 IT and Public Transport
Intelligent transportation systems (ITS) have created a major technological revolution
in transportation. ITS aims to improve all means of transportation by efficiently and
effectively applying technology to interconnect vehicles, infrastructures, and people. We
can divide ITS into the following functional fields:
• advanced traffic-management systems,
• advanced traveler-information systems,
• advanced vehicle-control systems,
• commercial vehicle operation,
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• advanced public-transportation systems (APTS), and
• advanced rural-transportation systems.
APTS is of particular interest to public transportation. Such systems aim to provide
services that facilitate the management of public transportation and the dissemination of
related information to decision makers and passengers alike. The reach of APTS is con-
siderable and encompasses several areas. For this reason, many of its applications span
several ITS fields and related technologies. In particular, several APTS services and ap-
plications concentrate exclusively on passengers, aiding in their journeys and automating
the management, collection, and payment of fares.
2.2.1 Travelers’ Systems
During recent years, we’ve witnessed considerable improvement in the quantity and quality
of services that transit agencies offer. In modern public-transport systems worldwide,
vehicles such as buses are now commonly equipped with positioning sensors that, with the
aid of sensor fusion, data processing, and statistical inference techniques, can successfully
estimate arrival and departure times. Most of the evolution witnessed in passenger services
in public transportation can be associated with improvements made in advanced traveler
information systems (ATIS).
Despite having several other functions outside the realm of public transportation –
notably, in aiding private-vehicle owners in their journeys – ATIS has played a pivotal role
in modernizing today’s public-transport systems. ATIS aims to acquire and disseminate
information of interest to public-transport passengers, such as schedules, routes, fares, and
overall trip plans. In particular, we can divide the information provided by these systems
into two main groups: pre-trip and on-board information (Zito et al., 2011). Nowadays,
both kinds of information are disseminated in real time, so passengers are better informed
and thus better positioned to make transportation-related decisions.
Pre-Trip Information. Real-time passenger information (RTPI) systems have be-
come an element of modern public-transport systems throughout the world. Real-time
information dissemination has been present for many years in transport modes such as
metro systems, but only recently has it become pervasive in other modes, such as buses
and light rail. “At-stop” electronic displays installed at public transport stations and
centrals are becoming ubiquitous (Dziekan & Kottenhoff, 2007).
The relevance of real-time information provision is exemplified by the need to spe-
cify working protocols for information exchange between public- transport stakeholders.
The service interface for real-time information specification, along with Google’s transit
feed specification, exemplify such protocols, which are now standards for several transit
agencies worldwide.
Transit agencies in several cities, including major metropolises such as London and
New York, recognize the potential of making their data open to third parties and thus
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Figure 2.1: The OneBusAway application, showing transit information overlaid on a
Google map. Passengers use their mobile devices to acquire bus locations and estimate
arrival times at specific stations.
offer both static and dynamic versions of their datasets. This has led to the development
of applications that continuously foster the capabilities of IT and modern-day devices,
such as smartphones and tablets, extending the provision of real-time information beyond
the boundaries of fixed locations.
OneBusAway is an example of such a service. Passengers use their mobile devices
to acquire bus locations and estimate arrival times at specific stations (see Figure 2.1)
(Ferris & Watkins, 2010). The system recognizes the difficulties of deploying real-time
information systems throughout all bus and rail stations and thus views mobile devices
as a natural solution to ensure that passengers acquire reliable and up-to-date transit
information. Other similar applications include the BusTime application for New York
City and the more general NextBus infrastructure.
Recent efforts in this particular field have also leveraged the possibilities created by
geopositioning and using the “wisdom of the crowds.” The Tiramisu crowd-sourcing ap-
plication uses the transit operator’s historical data, along with content contributed by
the passengers, to provide valuable information about estimated arrival times and the
bus’s level of crowding (Zimmerman et al., 2011). In essence, the application uses the
passengers’ ability to act as sensors to overcome the lack of automated vehicle location
systems to provide reliable real-time information.
Pre-trip information can be provided for more than just a single mode (unimodal
information). The need for passengers to know where to board vehicles and which transfers
to take, allied with the evolution of Web technology, have laid the foundations for increased
interest on multimodal journey planners (Nelson & Mulley, 2012). Increasingly, transit
agencies deploy online systems to help passengers find out where, when, and how to board
a public-transport vehicle. Furthermore, these systems estimate the length of journeys
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Figure 2.2: The PATH2Go mobile application showing real-time information. It lets pas-
sengers acquire information using mobile devices and promotes content personalization.
and establish which provisions passengers should use (including walking directions) for
journeys spanning multiple modes.
On-Board Information. Another noteworthy real-time information-dissemination
service prominent in vehicles such as buses is on-board information. Casual passengers
using public transportation often lack information while traveling, which affects their
decision-making process (Lyons & Harman, 2002). Although for years, rail systems have
offered passengers different ways of recognizing current and upcoming stops (typically
using a combination of visual and audio media), this often isn’t the case with buses,
where it’s up to the passengers to recognize their surroundings in an attempt to correctly
identify where to exit the vehicle.
Transit agencies are thus trying to augment their trips with systems that offer real-time
content dissemination to passengers. PATH2Go exemplifies an integrated infrastructure
that can produce real-time estimations for passengers (see Figure 2.2) (Zhang et al.,
2011b). Although many agencies offer this service using dedicated electronic equipment
onboard (such as screens), the PATH2Go infrastructure takes this service to the next level
by letting passengers acquire information using mobile devices and by promoting content
personalization.
2.2.2 Fare Collection and Management
Using IT and electronics to automate the collection and management of fares has been
another considerable advancement for public transportation. Automated fare-collection
systems facilitate procedures that, not many years ago, were manual, error prone, and
time consuming. Paper tickets have historically been the standard when it comes to
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revenue collection, but they were replaced in some transport modes by magnetic cards.
Both the tickets and cards, however, have limitations, so using smart-card technology
for fare collection is rapidly becoming the norm in public transportation. For example,
London’s Oyster card lets passengers board many of London’s public transport vehicles.
Smart cards have made public transportation more convenient (Pelletier et al., 2011),
because passengers don’t have to worry about buying tickets or losing time while board-
ing vehicles such as buses. Furthermore, the rapid adoption of near-field-communication
technology by mobile device manufactures promises to advance the field of automated
fare collection, because separate cards won’t be needed for fare collection and manage-
ment—passengers should be able to use their mobile devices instead.
2.2.3 Toward Passenger-Centric Services
Technology has influenced other services that don’t directly fall within the ITS realm.
In essence, such services have been made possible by notable technological advancements
and the larger role being played by IT in modern societies. Although these services didn’t
spawn directly from ITS or APTS, they share common objectives in terms of improving
public-transport services.
For example, it’s always been difficult for passengers with mental or physical impair-
ments to use public transportation. The evolution of mobile devices and their ability to
be seen as effective sensors has led to the development of several types of services that
have improved the accessibility of public transportation for impaired passengers (Chang
et al., 2012).
Researchers have also explored how to use mobile devices—and even passengers them-
selves—in a fashion similar to crowd-sourcing with the development of the See Say applic-
ation, associated with the Massachusetts Bay Transportation Authority1. The objective
is to provide passengers with the ability to contribute content (such as images or text)
about any kind of suspicious activity, allowing for direct communication with the transit
police.
Additionally, transit agencies have promoted several contests worldwide, enticing de-
velopers to produce applications that use given datasets. The App Quest challenge
demonstrates the possibilities that develop from these contests, with applications such
as OnBoard and Art by Subway delivering innovative services to passengers. The former
allows for a real-time exploration of outside locations while traveling on a bus, while the
latter lets passengers explore artwork associated with the metro system. The Canopy
system, designed to let passengers access information about the outside environment of a
metro system using a screen installed on the ceiling of the metro vehicles, demonstrates
another service aimed at producing a “window of escape” from the surrounding environ-
ment 2. These applications don’t solve any concrete operational or logistic issues with
1www.mbta.com/transitpolice/see_something_say_something
2http://matt-batchelor.com/Canopy
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the public transport infrastructure in itself; rather, they let passengers engage in more
fulfilling activities while they travel.
Another technological innovation in public transportation has been regular Wi-Fi con-
nectivity in both infrastructures (such as railway stations and bus centrals) and vehicles,
including light rail and buses. For some companies, such as those offering low-cost “curb-
side” buses, free Wi-Fi has become a standout element of the provided service.
Even more contemporary has been transit agencies’ adoption of social media as a
mechanism for reaching out to passengers. Several agencies now offer Twitter, Facebook,
and YouTube channels, promising more timely updates of any disruptions or changes in
the service, more efficient information dissemination of fare updates or service modific-
ations, and increased passenger engagement by enabling two-way communication chan-
nels (Transportation Research Board, 2012). Perhaps a more applied example that has
stemmed from social media is SeatMate, an application aimed at promoting social net-
working between passengers that share the same bus or route3.
It’s interesting to see how IT-based services have evolved, reshaping the modern-day
image of public transportation. Yet how can we determine the extent to which public-
transport services have improved?
2.3 What Affects Public Transport?
Traditional factors of influence – such as service frequency, on-time performance, and
information availability – are still highly influential in establishing service quality and
customer satisfaction. However, recently, researchers have also started assessing ITS-
based services in public transportation in terms of their effect on overall service quality.
The case for real-time information systems seems to be clear. Researchers have iden-
tified this kind of information provision as essential from the passengers’ viewpoint,
and some have even further classified RTPI systems as necessary components for most
European transit agencies (Politis et al., 2010). The dominant view is that these sys-
tems are becoming fundamental building blocks of public-transport, and that increasingly
transit agencies should be giving attention in making these systems provide accurate in-
formation.
A longitudinal case-study of the Bus Tracker system in Chicago has further corrobor-
ated the effect of these systems on passengers and ridership (Tang & Thakuriah, 2012).
Additional studies indicate that ATIS could attract new passengers if real-time informa-
tion is consistently offered free of charge (Zito et al., 2011). Additionally, ATIS services
that use the passengers’ own mobile devices, such as OneBusAway might also increase
service quality and customer satisfaction. An appraisal of OneBusAway indicated that
the application positively affected perceived waiting times (Watkins et al., 2011).
Automated fare-collection systems – particularly smart cards – have also affected
3http:// seatmate.iknuth.com
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passenger perceptions of public transportation, sparking a series of potential applications
that extend beyond the original purpose of revenue collection. Passengers find smart-card-
based fare-collection systems advantageous, because they simplify the payment method
and offer better account management (Pelletier et al., 2011). They also provide additional
convenience to passengers, because they’re small, endure for many years, offer decentral-
ized fare payment and recharging, and contribute to smoother journeys by reducing the
time wasted collecting fares as passengers board transit vehicles. Furthermore, they can
increase service reliability, and other applications can be built around them. The analysis
of smart card data, for example, might allow us to leverage new services that not only
integrate the systems that compose ITS, but also work to offer personalization at the level
of individual granularity (Ceapa et al., 2012).
Wi-Fi connectivity seems to be the best-studied passenger-centric service in public
transportation. John Preston and Graham Wall have studied passenger’s wide accept-
ance of Wi-Fi in trains (Preston & Wall, 2006). Although their study initially indicated
passengers’ willingness to pay for such a service, more recent studies reveal that Wi-Fi’s
proliferation in urban environments has led passengers to increasingly anticipate transit
agencies to provide the service for free (Evens et al., 2010). Despite the increase in mobile
devices with 3G and 4G connectivity, having free Wi-Fi inside public-transport vehicles
seems to be a considering factor in using public transport altogether (Fischer & Schwieter-
man, 2011). Service provisions, such as Wi-Fi accessibility, seem to indicate that these
are slowly becoming an intrinsic part of the modern public-transport system, and their
influence on service quality is becoming apparent.
Social media strategies seem to have modernized the image of public transportation,
but research assessing the impact on passengers is lacking. There is, however, data in-
dicating that social media implementation has been advantageous for the transit agencies
themselves (Transportation Research Board, 2012), and we assume that many of the as-
pects considered advantageous to the agencies (timely updates, passenger engagement,
entertainment, and so on) have a reciprocal effect on the passengers.
However, the business case for most modern types of applications seems blurry. Ser-
vices and applications such as See Say, Canopy, SeatMate, and many others might well
be assessed from their design or user perspective, but their effects on service quality and
ridership aren’t well understood. Although these services and applications aim to im-
prove service overall, they differ in the way they go about achieving that purpose. Most
ITS-based services have been designed with an operational mindset, aiming to facilitate
journey planning and produce more accurate information, but the recent appearance of
alternative services – such as Wi-Fi, social media, and a myriad of applications based on
existing and emergent IT trends – are more focused on the passengers.
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2.4 Redefining ITS
This idea of gearing technology within public transportation more toward the passen-
gers is gaining prominence and closely follows Mark Weiser’s founding ideas of ubiquitous
computing. The proliferation of mobile devices, such as smartphones and tablets, is un-
deniably changing the activities in which passengers engage while traveling (Schwieterman
et al., 2012). The prevalence of IT in younger generations is also relevant, with researchers
indicating that urban citizens are starting to become more preoccupied with their ability
to access the Internet and maintain their social networks than to own and drive private
vehicles (Litman, 2012).
Furthermore, as technology becomes part of our daily lives, so does our perceived mas-
tering of these technologies (Lee & Ma, 2012). In a way, this signifies new opportunities
for the deployment of IT-based services that foster existing technologies, such as social
media and crowd-sourcing, because passengers are becoming proficient in their use.
The notion of ubiquity is also intrinsically connected with location, with opportunities
arising from the context that certain spaces afford. Such is the case while traveling in
public-transport vehicles, where the space – and arguably also time – unlocks particularly
exciting possibilities for engagement through the use of IT. For example, Marcus Foth
and Ronald Schroeter discuss the “whole journey” concept, in which they identify three
distinct phases of a public-transport trip: before, during, and after (Foth & Schroeter,
2010). Exploiting location-based services to further engage passengers clearly presents
a variety of opportunities for both ITS-based and passenger-centric services, but it will
still be challenging to meet the emerging needs of passengers. Addressing this issue will
require further exploring concepts such as social media and crowd-sourcing.
One approach is to further narrow location-based services to relate directly to social
networks and thus to people. The term location-based social networks bridges the elements
of locality and people, additionally leveraging the use of IT for engaging passengers. You
might see social networks being set up to accommodate particular subjects – such as
public transportation – but the concept of location-based social networks in the context
of public transportation may be further explored by taking advantage of the moving
nature of public-transport vehicles.
Passengers share a space that continuously moves through a set of external locations
during their journeys. While travelling, passengers might be presented with location-
based information about these external locations, which could then be used to further
promote both information consumption and production, further nurturing the concept
of “produsers” (Kanhere, 2011). The sense of community might not be confined to the
notion of social networks; it could be extended to include services that captivate those
included within the sociotechnical systems that characterize public-transport vehicles.
The relevance of information consumption, the tailoring of that information according
to locations of interest, and the possibility of promoting discussion between interested
parties are all elements made possible by the advent of Web 2.0. As these technologies
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have become prolific, the type of media people use to satisfy their informational and
societal needs has naturally shifted (Lee & Ma, 2012). As such, the future of services
such as offering free newspapers at metro and rail systems will likely be mediated and
augmented by IT. This illustrates how mobile and location-aware technologies could be
deployed to personalize an already existing service with targeted content, interactivity,
and content contribution, all of which would be difficult to achieve with static, legacy
media.
In a way, IT-based services are already moving toward the notion of data-driven ITS
(Zhang et al., 2011a). What we’re witnessing is a shift in how services and applications
are being designed and developed in the context of public transportation. Still, several
challenges remain.
2.5 Challenges
Offering flawless real-time information to passengers won’t mean much if the service is
infrequent. Similarly, offering a sophisticated means to engage with passengers through
social media would be of little interest if the public-transport service itself weren’t reli-
able (Transportation Research Board, 2012). Transit agencies still must concentrate their
efforts on more traditional factors and ITS provisions, which are already known to sig-
nificantly affect ridership (Watkins et al., 2011; Tang & Thakuriah, 2012; Lai & Chen,
2011). However, they should also recognize the effect that future services could have on
establishing how we view public transportation.
As researchers and developers start looking at the introduction of services from the
user-experience perspective, two pertinent questions emerge:
• What direction should the future wave of these passenger-centric services and ap-
plications follow?
• What kind of assessment framework should be used to determine how these ser-
vices affect service quality, customer satisfaction, and ultimately in the use and
recommendation of public transport?
For the first question, the future will involve not only privatizing the public space through
IT (for example, by personalizing disseminated content) but also promoting a participat-
ory culture to facilitate information consumption and content contribution, and to solve
specific issues hindering passengers’ public-transportation experience. An example of in-
formation consumption and content contribution would be an interactive news platform
that disseminates content exclusive to the locations where the transit vehicle travels.
Such a service not only uses digital media and interactivity to satisfy constantly evolving
informational needs (Lee & Ma, 2012) but also tries to satisfy social (community, for
example) and communicational needs through interaction with fellow passengers.
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In terms of solving existing public-transportation problems, an example would be
a service that fosters communication between passengers to signal for seat availability
on a crowded train. Not being able to find a seat – especially for a longer journey –
can hinder the passenger experience considerably. Thus using mobile devices to signal
seat availability within the co-located space of the train could help ease issues related to
crowding.
As for the second question, should we follow a methodology that includes technical,
operational, user acceptance, economic, and organizational evaluations, thus pursuing an
approach similar to that used for ITS-based services (Politis et al., 2010)? Or should we try
to determine how these services might affect behaviors and intentions to use public trans-
portation through established psychologically driven frameworks (Lai & Chen, 2011)?
Although the latter seems like a valid option, assessing the impact of these passenger-
centric services will likely require multiple perspectives, with evaluations on technical
issues, user acceptance levels, and organizational impact being pertinent. Despite sys-
tems such as Canopy requiring possibly economical evaluations due to their potentially
high costs, mobile applications use the passengers’ own devices – and possibly already
existing infrastructures, such as Wi-Fi – reducing costs considerably.
The field of public transportation is likely to be flooded with a series of applications
in the near future that, instead of producing more efficient or better-planned journeys,
aim to produce more enjoyable journeys. Although it’s relevant to come up with paths
in which these hypothetical services and applications should follow, it’s also essential to
determine how we should assess the impact of these services in elemental aspects, such as
service quality and customer satisfaction. Ultimately, such assessments will drive transit
agencies to adopt these services.
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Chapter 3
Literature Review
This chapter provides a comprehensive overview of the fields of knowledge that have
informed this research. It builds upon the previous chapter, further illustrating the role
that the passenger-centric approach to innovation can have in advancing public transport
as a field. Additionally, in this chapter I identify the existing research gaps that motivated
this research endeavour. This research borrows from multiple sources, but as I have noted
previously it is situated within the intersection of the fields of HCI and public transport.
The focus is primarily on better understanding the role that technology can have in
transforming perceptions and experiences of urban train passengers in their in-vehicle
stages of their journeys.
I start by discussing the reconceptualisation of public transport from a simple com-
muting space to a place for activities. In this place for activities, public transport becomes
a space that is permeated by a rich intersection of social and technical aspects. This rich
intersection then affords multiple opportunities that can be explored so as to connect
and engage with passengers at a more meaningful level. Doing so is advantageous, as
this allows addressing the affective and symbolic gap that separates public and private
methods of transport. In this effort towards a shaping of a more integrative, engaging,
and overall better public transport, it is essential to gain a deeper understanding of how
to take advantage of the strengths of public transport. Hence, what activities happen
inside transit vehicles, and how these can be supported by technological tools, are two
major subjects of interest. In particular, the role that technology can have in supporting
the exploration of the social space inside transit vehicles in a suitable manner, and how
that affects current ways of experiencing journeys, is the subject of prominent focus.
The discussion then shifts to a more in-depth understanding of what experience means
and what the concept entails. Particularly, I focus on the relevance of considering public
transport as a service that is shaped by multiple experiential qualities, many of which can
be supported and enhanced by technology. Hence, I delve deeper into the implications of
user experience, its complexity, and its value. I further discuss what aspects need to be
considered when designing for experiences.
This chapter finalises with the presentation of activity theory as a theoretical frame-
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work to approach the conceptualisation and analysis of activities. I discuss the relevance
that activity theory gives to contextual factors and to mediating elements, and how activ-
ities are modelled taking into account the concept of tensions. I further discuss what
motivates individuals to undertake such activities from a hierarchical perspective, and
how activity theory as a theoretical framework is able to embed such information in order
to produce solutions that can work to facilitate positive experiences.
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3.1 Public Transport – A Place for Activities
Public transport is more than a means to move people around. It is a complex, rich, and
highly diversified environment that is shared by myriad individuals. These individuals
are unique, have distinct needs, personalities, and behaviours, but together they produce
and shape the rich social space that delineates public transport and transit vehicles. The
unique intersection of social elements in public transport is further augmented by the
increasing ubiquity of technology in modern day societies. This combination of physical,
social, and technological elements enables new and exciting means to foster innovation,
and offer new and unexpected ways for passengers to engage with the service.
Among the possibilities and opportunities that exist, some stand out as being partic-
ularly interesting, as people constantly undergo certain activities as they are immersed
within the service. In effect, activities are an integral part to how passengers relate to
the service provider. What passengers do, and the ways they are allowed to do it, in-
fluence how they evaluate and perceive the service as a whole. Being supportive of such
activities is being supportive of the ability of passengers to transform their environment
to better suit their needs. Interestingly enough though, the study of activities in public
transport has only had limited research attention – arguably less than their potential
value to transform the service holds.
3.1.1 The Opportunity Space in Public Transport
Innovation in the field of public transport has been changing. Camacho et al. (2013)
emphasised how such solutions being put forward are early signs of a shift towards a
passenger-centric approach to innovation in public transport. Increasingly, there is a
recognition that new and better means to engage and support passengers beyond their
travelling needs is valuable. For example, the virtual grocery store, first deployed by
Tesco in South Korea, allows commuters to shop for groceries while they await their train
(Osborn, 2012) (see Figure 3.1). This kind of innovation breaks away from the utilitarian
perspective that has dominated public transport (Mokhtarian & Salomon, 2001; Watts &
Urry, 2008), as grocery shopping has little to do with the core functionality of the service.
The interesting concept here – and even though it was not implemented by the service
provider – is that the virtual grocery system builds upon the strengths afforded by public
transport. Passengers are then allowed to shop for groceries instead of passively waiting
for the train to arrive, effectively transforming how they perceive such time. The emphasis
on the peripheral aspects of public transport builds on what Cairns et al. (2004) defined
as “soft” factors, those factors, that even though not central to the service, still hold
potential to bring betterment and differentiation to the service. These factors are further
made valuable, due to the realisation that an exclusive focus on producing a more effective
and efficient public transport service might not be a viable alternative in the long term
(Tang & Lo, 2010).
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Figure 3.1: The Tesco system used in a subway in South Korea. It allows commuters to
virtually shop for groceries while they wait for their train, and later have their purchases
delivered home.
While it is seems that innovation revolving around the peripheral aspects of public
transport does impact how passengers perceive public transport, how such interventions
work in practice is largely unknown. Adding to this, most models dealing with estab-
lishing public transport attractiveness are not suited to addressing such concerns in the
assessment of the service. As noted by Camacho et al. (2013), service quality as a concept
lacks the necessary breadth to capture all the elements that can impact perceptions of
the service. As seen in Figure. 3.2, a more holistic approach is better suited to address
the current complexity that shapes public transport (Olsson et al., 2012). These cognit-
ive and affective dimensions focus on different aspects, with the latter emphasising the
affective and symbolic connections that passengers create and associate with the service
(Steg, 2005).
This multidimensional assessment is further supported by how individuals assess other
methods of transport, such as cars. Evidence shows that a further affective dimension is
also present in the way car owners assess their vehicles, with the peculiarity that affective
and symbolic connections are stronger with car owners than with public transport pas-
sengers (Steg, 2005). Additionally, cars are perceived to offer higher levels of convenience
and are seen as more efficient (Mann & Abraham, 2006). This indicates that for public
transport to be seen as more attractive, there is the need to promote solutions that address
the affective dimension, and not solely the cognitive dimension of the service (Nordahl,
2012, p. 13). To this extent, the creation of conditions that align more closely with
intrinsic motives, needs, and values, has been shown to lead to less externally driven and
more self-determinating behaviour in encouraging individuals into using public transport
(Ryan & Deci, 2000). It is then relevant to understand how to enhance public transport
so as to offer new means for passengers to connect and engage with it (Cairns et al., 2004).
Foth et al. (2011) provided for several interesting insights relating to the opportunities
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Figure 3.2: The service experience can be seen as the cognitive assessment that is made
of the service according to its functionality and utility, and also according to the af-
fective responses that it elicits. Several factors impact the service experience at both
of these dimensions, with the focus of this research being the impact that particular in-
vehicle activities can have in eliciting particular affective states from passengers (shaded
elements).
that are afforded by the intersection of people, place, and technology. This intersection
of what otherwise might seem unrelated elements (Figure 3.3), brings about a unique
perspective on how to foster innovation in challenging contexts, such as transit vehicles.
It brings forward a new perspective into play, one that looks beyond problems that need
to be fixed and instead focuses on the opportunity spaces that can be explored. Much in
a similar manner as Buchanan (1992), who argued for a constant reconceptualisation of
domains so as to propel innovation, perceiving public transport as an agglomeration of
intersecting elements brings a fresh perspective to the field. Transit vehicles, for example,
can be seen as rich social and technical buzzing spaces, where a set of new possibilities
might be explored to allow new experiences to unfold.
To build on such a notion, Foth & Schroeter (2010) suggested that public transport
consists of three major stages, that together form the whole journey concept. Passengers
interact with the service before boarding the vehicle (i.e., pre-trip), while en route to
their destination (i.e., in-vehicle), and consequently after finishing the trip (i.e., post-
trip). The possibilities along the whole journey are seen in multiple examples, such as the
Piano Stairs concept, an application that supports the use of gamification elements so as
to entice subway commuters to use the stairs over the elevator (Nordahl, 2012, p. 14).
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Figure 3.3: Urban informatics is conceptualised as being the intersection of people, place,
and that of technology. It enables an interdisciplinary approach to urban environments
as enablers of human interaction mediated by technology.
Notwithstanding the relevance of all the stages of the whole journey concept, the in-
vehicle stage is where passengers spend most of their journey time. Hence, this time that
is spent inside the vehicle, and the kind of activities that passengers perform – i.e., their
in-vehicle activities – are particularly relevant in shaping existing perceptions about the
service as a whole.
3.1.2 In-Vehicle Activities
Lyons & Urry (2005) argued that the increasing integration of elements, such as the
ubiquity of technology, has come to modify the way that passengers perceive their time
while using public transport. Hence, considering the time spent travelling as a disutility
is reductionist (Mokhtarian & Salomon, 2001), as meaning and value can be impacted
according to how well passengers are allowed to shape their journeys. As per Jain & Lyons
(2008), travelling time can be seen as a gift, escaping the restrictive and economically
driven definition of travelling as a “derived demand” – i.e., calculated solely as a function
of time and distance (Watts & Urry, 2008; Watts, 2008).
Such insights align with the previous work of Mokhtarian & Salomon (2001), where
it was argued that activities undertaken while en route to a destination (i.e., in-vehicle
activities) shape perceptions about the utility of travelling time (Ettema et al., 2012;
Russell, 2012). Ory & Mokhtarian (2005) further referred to a list of factors that lead to
positive perceptions towards travelling time, one of them being the ability of undertaking
multiple activities.
A study of train in-vehicle activities in Tokyo showed the multitude of in-vehicle activ-
ities that passengers undertake as part of their daily interaction with the service (Ohmori
& Harata, 2008). The study argued against the established notion that travelling is a
demand derived from the desire to engage in activities at the destination. When existing
barriers are removed so as to support passengers engaging in in-vehicle activities that
are of their interests, then it is possible to address negative perceptions of travelling as
a disutility (Lyons & Urry, 2005). Ohmori & Harata (2008) further analysed the mul-
tiple factors that come to influence the undertaking of in-vehicle activities. For example,
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the socio-cultural norm for silent travelling in Japan was found to restrict passengers
in engaging in voice communication using their mobile devices (Miziko, 2004). Instead,
passengers engaged in other activities, such as browsing the Internet or exchanging text
messages.
Ohmori & Harata (2008) further emphasised on how factors such as physical space
(Greenberg & Firestone, 1977), comfort levels, and the duration of travelling could impact
the types of in-vehicle activities performed. As passengers had longer trips and would use
higher-graded trains to travel, they would feel more relaxed and be more prone to sleeping.
On the other hand, for shorter trips activities such as reading were more common amongst
passengers.
The study demonstrated on how the environment inside a train as well socio-cultural
aspects can restrict to a certain extent the ability for passengers to engage in activities
that are of their interest. Hence, this comes to emphasise that when proposing new
solutions and designs such factors need to be considered from the beginning.
The work undertaken by Ettema et al. (2012) explicitly aimed at studying the rela-
tionship between in-vehicle activities and the evaluation of the service experience by the
passengers. The results indicated that the kind of in-vehicle activities that passengers
undertake are not only influenced by contextual aspects, such as time of day, but they are
further thought to be initiated as a means of passengers fighting off unwanted moment-
ary affective states. Hence, in-vehicle activities can be appropriated by passengers as a
mechanism to create a more suitable in-vehicle environment for themselves.
This is in alignment with the empirical evidence put forward by Stradling et al. (2007a),
where results showed that bus passengers’ ideal bus journey involves the undertaking of
specific in-vehicle activities. The ideal experience is seen as a specific balancing of the
functional elements of the service, but also as based on the aforementioned “soft” factors
of the journey (Cairns et al., 2004).
Passengers are the central aspect of the service. Hence, several authors argue for
an additional focus to be given to the human aspects of public transport, particularly
concepts of wellbeing (De Vos et al., 2013; Ettema et al., 2011, 2012). At this stage
in time, evidence accrues to point to one point: in-vehicle activities influence the way
passengers interact with the service and further impact their perceptions about it.
As noted previously, the role of technology becomes ever more relevant in the everyday
lives of urban dwellers (Line et al., 2011). Its impact is consequently felt in the way that
passengers undertake their in-vehicle activities in public transport (TTF, 2011; Tourism
& Transport Forum, 2012). As Brewer & Dourish (2008) argued, the role of technology –
and in particular that of mobile technology – has a noticeable influence on how individuals
produce their notions of space and how experiences unfold in such spaces. Technology in
itself increasingly plays a mediating role in the way individuals experience public spaces
such as transit vehicles (Paulos & Goodman, 2004). Consequently, such influence is felt
on how meaning is produced by individuals, and the extent which particular public spaces
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Figure 3.4: A categorisation of common in-vehicle activities happening in public transport.
Figure 3.5: The Canopy system produces a window to the outside world as the train
passes through a set of locations.
are seen as valuable or not (Hirschauer, 2005; Licoppe & Inada, 2012; de Souza e Silva &
Frith, 2010).
The role of technology to support in-vehicle activities in public transport is further
supported by empirical evidence (Jain & Lyons, 2008; Lyons et al., 2007, 2013). The
list seen in Figure 3.4 indicates a set of common in-vehicle activities that passengers
undertake. The presence of the type of activities in both the traditional and technology-
mediated categories, further emphasises the dual role that technology has in in-vehicle
activities, where it can be used to augment existing activities, as well as promote new
ones.
Recent studies point to more than 60% of public transport passengers accessing the In-
ternet while en route to their destination (Tourism & Transport Forum, 2012). This leads
to assumptions that technology has an emancipatory prowess in that, it allows passengers
to transcend existing contextual physical, social, or individual limitations (Farnham et al.,
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2009). The Canopy concept works to exemplify this, where a ceiling screen was installed
so as to provide for a way for subway commuters to peek into the outside world as they
travel (Royal College of Art, 2012).
Another example is the Cart-Load-o-Fun concept, a concept that exploited the existing
social capital inside transit vehicles by using gamification elements (Heaven, 2013). The
concept enables passengers to work together as they engage in playing a game resembling
the classical Pac-Man game. It makes use of the physical infrastructure of the transit
vehicle, further requiring physical exertion and social interconnection between passengers.
This kind of community buildup and this facilitating of interactions between passengers
calls attention to the richness of the social context that shape transit vehicles.
3.1.3 Exploring the Social Space
The need to bond and form social connections is a strong and observable tendency of hu-
mans (Sheldon & Gunz, 2009; Sandstrom & Dunn, 2014b), whether it is creating strong
relationships, or simply being affiliated with a larger group of individuals (Lieberman,
2013; Sandstrom & Dunn, 2014a,b). Public transport can be defined as a rich social en-
vironment, one that holds a noticeable level of social capital. As per Currie & Stanley
(2008), social capital is a resource that has potential impacts on passengers, including
their wellbeing. Public transport and transit vehicles in particular are then seen as en-
vironments in which this resource can be nurtured, and in which there is interest from
individuals to engage with others.
The Love Seats campaign exemplified this: a Danish public transport service provider
set up a campaign delineating a set of dedicated “interaction seats” across their bus fleet.
Passengers sitting in such seats would be signalling their willingness to interact with
others, working as an “ice-breaking” mechanism (Nordahl, 2012, p. 20). The results
showed considerable interest on the part of passengers, with patronage levels reportedly
increasing during the duration of the campaign. While limited in external validity, the
results showed the potential of “soft” factors transforming how the space inside transit
vehicles is shaped and experienced.
Social aspects of travelling have been further explored by the aviation industry. KLM
introduced the Meet & Seat system (KLM, 2014) with the purpose of leveraging existing
social networking information (e.g., Facebook, LinkedIn) in order to induce passengers
to sit near others they want to interact with. airBaltic implemented the Satisfly system,
which allows passengers to specify their mood before boarding, effectively indicating the
willingness to interact with others (Tolpa, 2012, p. 21). Virgin America has further put
forward several efforts, ranging from in-seat messaging, to plans of implementing a fully
fledged social networking system (Ghee, 2014).
Despite the rich social capital that permeates public transport and transit vehicles,
there is added complexity when it comes to enable passengers to explore such social
spaces easily (Lefebvre, 1991). Being a particular kind of public space, transit vehicles
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are permeated by restrictions that work to mould behaviours. Indeed, and besides intrinsic
personality traits (Jared, 2009), a series of normative rules impact interactions in transit
vehicles. Such social and cultural norms then work as added forces that shape perceptions
about the normality of interactions, and the extent which these are allowed to unfold
without compromising existing rules.
Goffman’s seminal work on civil inattention exemplified the unspoken cues and rituals
that are at work in the negotiation of the public space (Goffman, 1969). While these “nor-
malised non-relations” are seen as vital in urbanised settings (Hirschauer, 2005), they can
be restrictive when it comes to exploring how public spaces are experienced by individuals
(Watts & Urry, 2008; Jared, 2009). In this regard, technology can play an emancipatory
role in overcoming restrictions relating to the exploration of the social space and how
journeys are experienced by passengers (Brewer & Dourish, 2008; de Souza e Silva &
Frith, 2010; Humphreys, 2010; Gordon & Souza e Silva, 2011). Paulos’s work on “famil-
iar strangers” demonstrated how technology can afford added control on how meaning is
associated with public spaces, and how the social richness of such environments can be ex-
ploited (Paulos & Goodman, 2004). Related to this, the use of Bluetooth as a technology
has also been appropriated by commuters to negotiate intimate encounters in London’s
subway system (Drakopoulou, 2007).
The study by Belloni et al. (2009) further emphasised the opportunities that exist to
foster the social space within the context of public transport. Through the use of cultural
probes, Belloni et al. (2009) identified how passengers looked at public transport as a an
ambivalent space that is “both crowded and lonesome”. Such insights align with other
studies that identified the ambivalence of public transport as a space. Even though pas-
sengers are emerged within high levels of social capital, they will still engage in activities
that privatise the public space (Crawford, 2008).
Belloni et al. (2009)further deployed a prototype aimed at promoting presence-awareness
to passengers of known others sharing the same train. Users showed distinct responses
when it came to engaging with a known other based on their relationship (i.e., work col-
leagues or friends). The study further showed that control on wanting to be contacted
was paramount for the passengers, a feature for which technology-mediated tools can be
well-suited for.
Work relating to location-based services has further come to emphasise the potential
of location in impacting perceptions of individuals, where higher levels of value can be
associated with particular spaces based on spatially-bounded services (Espinoza et al.,
2001; Pura, 2005; Raper et al., 2007; Gordon & Souza e Silva, 2011). Literature relating
to locative media has hinted at how location-awareness can be fostered to support social
awareness and interaction between individuals (Licoppe & Inada, 2012). Work on locative
mobile social networks has showed how individuals attach added meaning to physical
spaces through the use of digital tools (e.g., virtual annotations), and how these enable
experiential qualities to be associated with such spaces (de Souza e Silva & Frith, 2010).
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The study of Dodgeball showed the relevance that mobile technologies can have in fostering
social interconnectivity between individuals (Humphreys, 2010). In a similar note, work
relating to computer-mediated communication has further argued for the usefulness of
technology in addressing issues relating to interaction between individuals (e.g., “ice-
breaking”, social awareness) (Dourish & Bly, 1992; Tidwell & Walther, 2002; Baltes et al.,
2002; Brignull & Rogers, 2003).
With some exceptions (Bassoli et al., 2007; Belloni et al., 2009; Toprak et al., 2013),
studies are lacking that put forward evidence to support the positive role that technology
can play in shaping perceptions about public transport. Furthermore, while location-based
and locative media studies commonly emphasise the emancipatory role of technology in
shaping space (de Souza e Silva & Frith, 2010; Licoppe & Inada, 2012), such insights
usually look at the mapping of online social networks to physical spaces, and are not
easily transferable to the exploration of the rich and dynamic social space that shapes
public transport, and transit vehicles in particular. Additionally, most solutions promote
encounters between individuals that belong to the same “affinity group”, effectively pro-
moting “mobile cocooning” and the further privatisation of public transport by means of
technology (Crawford, 2008). Furthermore, interactions in such environments will need to
be particularly attentive to concerns relating to anonymity and a sense of safety (Jared,
2009), whilst still enabling passengers to explore the rich social environment around them.
But while there is hypothetical value in shaping tools that support in-vehicle activities
and the exploration of the social space inside transit vehicles, there are still issues that
need to be addressed. Concretely, there is a lack of understanding of how to devise
solutions that work to be perceived as valuable by individuals. In this regard, a better
understanding about the notion of experience and its related concepts becomes essential.
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3.2 Experiencing the Journey
In-vehicle activities have been defined as essential in impacting perceptions of public
transport. Nevertheless, passengers are commonly left to their own devices when they
are en route to their destinations. Despite technology’s ubiquity, travelling is deemed as
uninteresting, and design efforts to support passengers beyond their travelling needs are
mostly absent. Nevertheless, the neglect of in-vehicle activities, and the lack of effort to
support passengers in their undertaking, represents a missed opportunity to elevate the
service to new heights.
3.2.1 The Encompassing Customer Experience
The concept of experience commonly refers to how well an individual responds to the use
of a product or a service. In fields such as marketing, promoting a memorable, positive,
and engaging experience has become essential in fostering differentiation and customer
loyalty (Berry et al., 2002). As noted by Hassenzahl & Tractinsky (2006), experience
reaches beyond the restrictions of the utilitarian perspective, and encompasses subjective
responses from which individuals create meaning.
One of the major aspects that led to the increased interest in experience has been its
purported influence in propelling the economy. Pine & Gilmore (1998) have had particular
influence in this growing trend by referring to the experience economy. The experience
economy is the natural evolution of the economic system, where there is a move from the
selling of products or offering of services, to the staging of experiences. The coming of
this “fourth economy” – questionably already here – is relevant not only to customers,
but also to businesses, as it forces the shaping of existing strategies. This transformation
from a product or a service provider to an enabler of experiences happens because this
is what customers demand. Individuals want to be engaged and immersed in particular
experiences that resonate with them.
The success of organisations will then be established and sustained by their ability
to produce products and services that work to engender positive experiences. Positive,
successful experiences work to transcend such products or services that become simply a
method of delivery (Meyer et al., 2007).
As Garrett (2006) argued, customer loyalty and the increased advantages that it brings
to the organisation do not come about solely by improving customer service, or by provid-
ing more efficient marketing or stringent branding. Instead, it comes about by the ability
to use those elements so as to create a positive emotional engagement with the customers.
It is this emotional engagement – in addition to the ability of a product or a service to
deliver what it promises at a functional level – that shapes and nurtures the relationship
between the customer and the organisation over time (Carreira et al., 2014).
This holistic perspective that an organisation should aim to be an enabler of experi-
ences, raises questions of what does these experiences really refer to. As noted by Meyer
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Figure 3.6: The customer experience is broad in its nature, including several sub-elements
that work to present individual experiences to customers. Providing for positive experi-
ences at the individual level has the potential to create greater empathy with customers
and contribute to better perceptions.
et al. (2007), experiences refer to all encompassing elements across an organisation. It is
then about understanding how these elements come together so as to produce an aggreg-
ated response by customers, i.e., the customer experience (Garrett, 2006; Carreira et al.,
2014; Meyer et al., 2007).
As defined in Figure 3.6, the customer experience will be formed not by a single
experience, but instead by the continuous interactions that unfold between customer
and the organisation. As Meyer et al. (2007) noted, the customer experience is formed
by the internal and subjective responses that are formed through direct and indirect
interaction with the organisation. What this entails is the acknowledgement that all
small interactions, such as a face-to-face interaction with customer service or the use of a
digital product, work to impact how customers gauge the organisation.
The relevance of the concept of customer experience can be immediately transposed
to the context of public transport. Recalling the work of Foth & Schroeter (2010), what
passengers experience as they use public transport is composed of a series of subjective and
individual responses along the whole journey. What this indicates is the need for transit
operators to perceive the relevance of bringing the previously mentioned “engenderment
of experiences” to all these stages of interaction.
In the field of public transport the idea of looking at the service provider as more
than simply that – i.e., as a service provider – has had only limited traction to date. The
current understanding is that service quality is the metric that should define the success
of the transit operator, not the constant effort that is needed to produce experiential
understanding of customers (Meyer et al., 2007). As noted by Prahalad & Ramaswamy
(2004), the role of the customer has changed at its fundamental level. The customer
has been transformed from isolated to connected, from unaware to informed, and from
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passive to active. The value that is perceived by customers is no longer simply offered to
them by the service provider. Instead, it will need to be increasingly co-created where a
human-centred perspective dominates the efforts put in place (Prahalad & Ramaswamy,
2004).
Nevertheless, evidence to support such an argument is starting to accrue in public
transport.Carreira et al. (2014) provided an in-depth study of the travel experience, which
refers to the concept of customer experience applied to the context of public transport.
Mainly, the work addressed the limitations of producing evaluations based on customer
satisfaction, while ignoring experiential factors. Carreira et al. (2014) went further in
assuming the existence of a series of experience factors that influence the overall perception
of customers regarding the service. These factors go beyond the simple evaluation of how
punctual or clean a train or a bus is, and instead address those “soft” factors that might
be defined as outside the ring of influence of the transit service providers (Cairns et al.,
2004). This notion aligns well with both the notion of customer experience (Sandström
et al., 2008), and the concept of service experience (Ettema et al., 2011; Olsson et al.,
2012).
While the relevance of increasingly focusing on paving the way for experiences to be
engendered within public transport is emerging, what is missing are ways in which such
experiences can be fostered. With particular exceptions, little research has looked at
exploring how the contextual elements that define public transport can be used through-
out the numerous interaction points that define the whole journey. Notably, while it is
acknowledged that "the passenger has gone digital" (Nawal, 2011), and that the social
context of public transport is rich and dynamic, solutions that work to take advantage of
these elements are lacking.
In particular, and as I noted previously, evidence shows that passengers adapt to their
environment. Individuals plan ahead, bringing to the journey tools that aid them in
shaping a more suitable and interesting environment, an environment that more closely
relates to underlying needs (Watts & Urry, 2008; Ettema et al., 2012). But this need to
adapt to the environment comes to emphasise there is room for improvement.
To build on this argument, recent start-ups are building on the success of Uber (2015)
and its disruptive business model. Uber has managed to sway customers away from tra-
ditional taxi services by providing an alternative that resonates closely with the needs of
customers. A similar approach has started to take shape by the introduction of “privat-
ised” means of mass transit, with examples such as Loup (2015), Lyft (2015) and Leap
(2015). Leap in particular, more closely resembles the public transport concept, allow-
ing passengers to have added control where and what time they board a bus that offers
superior commodities at a reasonable price.
Hence, there are no reasons, and indeed the pressure for public transport to enhance
their service offering is increasing, as to why transit service providers cannot support
passengers beyond what they currently do. In addition, not all solutions need necessarily
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Figure 3.7: Scoping UX by defining it as a subset of a more general, comprehensive
concept of experience (adapted from Law et al. (2009))
be related to changes to business model or the provision of the service. Instead, they can
be further focused on “soft” factors and take advantage of the ubiquity of technology and
how it can work to facilitate new experiences to unfold.
3.2.2 Technology and the User Experience
The notion of experience when relating to an interactive product or service is commonly
referred to as user experience (UX). In the field of HCI, the term has known a radical
growth in recent years. Despite this growth in popularity, what UX really is still remains
elusive (Law et al., 2009). The term has had different connotations according to the field
of specialisation of professionals (e.g., academia versus industry), as well as other factors
– such as individual backgrounds or philosophical perspectives of what an experience is
in the first place. Examples of wanting to pinpoint the concept of UX abound (All About
UX, 2014), but seemingly with increased focus on the roles of interaction between user
and product (or service), as well as the role that context takes in defining experiences
(Forlizzi & Battarbee, 2004).
In this study, I follow the UX definition of Law et al. (2009), where UX is under-
stood as being the personal experiential response of an individual that is brought about
by a technology-mediated interaction with a product, service, or system (Figure 3.7).
Consequently, the concept of personal experience is defined as emerging from “the inter-
twined works of perception, action, motivation, emotion, and cognition in dialogue with
the world” (Hassenzahl, 2010, p. 4). Technology increasingly plays a mediating role in the
way that individuals experience their daily lives (Brewer & Dourish, 2008). While such
reality becomes evident, the way that technology is shaped and tailored so as to afford
positive experiences to unfold requires further considerations.
A particular aspect of UX that merits further discussion is that of temporal dimen-
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Figure 3.8: The distinct moments that map to the distinct concepts of experience accord-
ing to its temporality (Adapted from (Roto et al., 2011)).
sionality. Will an experience with an interactive technology start only at the moment that
the interaction starts? Will the experience subside immediately after the exact moment
that the interaction with a product or a service terminates? What role do the notions
of past and future have in defining the way individuals experience the present? Such
questions require careful consideration as they are at the core of what UX is.
The existing consensus is that several different types of experiential time spans exist.
Roto et al. (2011) described such a distinction by defining three moments of experience:
momentary, episodic, and cumulative. These three moments – ranging for purely discrete
to a continuous aggregation – indicate that UX can be perceived in different ways, and at
different times before, throughout, and after the interactions of a user with technology.
Furthermore, the anticipatory effect brings about a set of expectations from previous
experiences (see, for example, Ajzen (2011) and Serap Kurbanoglu (2003)), which will
further colour present and future assessments made by the users (Figure 3.8). This dis-
cussion around temporality further emphasises that the UX is not merely just about a
product or a service and its use. Instead, it involves reflective elements that can bring
about the creation of their own experiences.
What individuals experience at a given moment has the ability to endure and linger
throughout time. This ability to relive and recall a particular experience and transmit
it to others is what Forlizzi & Ford (2000) refer to as experience as a story. It is part
of a particular perspective that defines the concept of experience as a story that is re-
created by recalling the events that formed that particular experience. This perspective
on UX resonates well this research, as it acknowledges that a product or a service are mere
vessels in which more interesting and engaging experiences can be brought to life. What
passengers experience as they interact with the service provider involves all moments
of interaction, moments that can be enhanced by careful design of technology-mediated
experiences. Furthermore, such experiences have the ability to influence both the short-
term and long-term relationship of passengers with the service (Friman, 2004).
The UX further brings to the spotlight its multidimensionality. Much like what is
seen in the conceptualisation of service experience, Hassenzahl (2007) has defined the
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Figure 3.9: The depiction of the elements that shape the UX. Contextual elements, such
as environment and also previous experiences work to influence the individual experience.
The UX in itself is conceptualised as an interaction with a digital product, service or
object. UX is further assessed taking into account both a hedonic dimension, as well as
the more functionally oriented aspects – the pragmatic elements.
hedonic/pragmatic model. In essence, the model transmits the idea that the UX will
be brought about not solely by the functional elements (i.e., usability concerns) of the
product, service, or system, but further by the hedonic – i.e., those elements that are
related with pleasure. The hedonic/pragmatic model brings interesting questions to the
forefront of the UX discussion, as for example in the effect of time over those two dimen-
sions.
Karapanos et al. (2009) provided for a comprehensive overview of temporality in re-
lation to UX and the pragmatic/hedonic model, defining the three phases of orientation,
incorporation, and identification. These phases are known to be propelled by different
forces that motivate individuals in their interaction with a given product over time. One
of the main outcomes was the acknowledgement that, while hedonic qualities of a product
(i.e., more emotionally oriented) are paramount in the early adoption of that product,
pragmatic qualities are essential to produce a long-term adoption and consequent long-
term emotional connection with the product.
Another consideration in relation to UX is the need to account for the other influencing
factors that work to shape the experience of individuals. Battarbee (2003) critiqued the
overwhelming focus on the individual as the only creator of the experience. Emphasis
was given to the excessive concentration upon the self and the individual, which in turn
has led to neglecting the potential existence of co-experiences, i.e., experiences that are
created through social interaction and shared between two or more individuals.
Furthermore, the context – which is itself construed by a combination of social and
environmental factors – can have a major impact in shaping the experience of an indi-
vidual. Clearly, reading a book or using a mobile device while riding a train or a bus,
entails a different experience than reading a book or watching a movie comfortably while
at home. The experience can then be shaped by the presence of others, even if no social
interaction happens between individuals. This consideration is in alignment with what
Hassenzahl (2010, p. 16) considered to be the “situatedness” of the experience. The role
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of context is a defining force that contributes to the enhancement or diminishment of the
quality of an experience (Forlizzi & Ford, 2000; Forlizzi & Battarbee, 2004; Law et al.,
2009; Hassenzahl, 2010; McCarthy & Wright, 2004). Hence, the UX will be shaped by
myriad factors, such as the context, the user themself, and the actual interaction that
happens between the user and the product, service, or system (Figure 3.9).
In this research, the concept of UX is particularly relevant as it is an integral part of
what was previously defined as the customer experience (see Figure 3.6). Hence, within
the ways that passengers interact with the transit provider, those interactions that are
mediated by technology have a specific UX attached to them. As such, those moments
that passengers spend within the in-vehicle stage are seen as opportunities to potentiate
experiences that resonate with individuals. Nevertheless, and despite the existence of such
opportunities (Figure 3.3), seldom are those in-vehicle activities that are conceptualised
and designed with a pre-defined purpose of fostering particular experiences.
Passengers already engage in myriad technology-mediated in-vehicle activities, but
commonly they do so to escape their surrounding environment (Ettema et al., 2012).
In this sense, there is a disconnection or tension between the passenger and the service
provider. Furthermore, while efforts have been made to try and connect with passengers
at a more individual and experiential level as they are inside transit vehicles, there are a
myriad of questions regarding methodological approaches to the design of such solutions.
3.2.3 Experience Design
Experience design is the recognition that it is no longer about creating innovative products
or services per se, but about using these creations as vessels for fostering emotional, sensor,
and experiential outcomes that resonate with people in positive ways. This definition
emphasises the onerous task of trying to design something that carries with itself an
experience that is waiting to be discovered by its users (Buxton, 2005).
The principles of experience design are often confounded with those of service design,
even though at their core they are essentially distinct. As Forlizzi (2010) argued, while
service design is more preoccupied with shaping interactions of users throughout touch
points so as to achieve a particular goal, experience design aims at a higher, more con-
ceptual level – that of experience and how it relates to the subjective and dynamic needs
and wants of the users. Myriad frameworks for approaching experience design have been
proposed (Zimmerman et al., 2009). Forlizzi & Battarbee (2004) referred to the three
different perspectives dealing with the theoretical foundations of experience, and what
aspects the design of experiences should take into consideration.
One such perspective is defined as being user-centred - i.e., it focuses on the under-
standing and detailing of individuals and their subjective needs (Forlizzi & Battarbee,
2004). User-centric approaches have a long history, with the tenets of user-centred design
being applied over the years to several distinct areas (Williams, 2009; Garrett, 2011; Saf-
fer, 2010; Norman, 2005b). As Garrett (2011, p. 17) defined it, the major characteristic
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of user-centred design is that it involves the users at each of the steps of the development
of a given product or service. User-centred design prides itself on the understanding of
individuals and the identification their needs. These needs rarely emerge clearly; they
are not straightforward to identify or recognise, as users have difficulties articulating and
expressing those needs. Adding to that, in the context of experience design (and arguably
in any kind of design), succumbing to what users think they want can lead to products
and services that fail to create a positive impact (Hassenzahl, 2010, p. 68).
Despite being a common approach to furthering the understanding about users, user-
centred design does not equate experience design per se. It is simply one process – one
which has had considerable use both in academia and industry – and that takes into
consideration the user as a central element in the envisioning, design, and fabrication
of digital products, services, or systems. What has to be considered – even when not
assuming a user-centric stance – is the predominance of the experience, and focusing on
that experience before the actual product or service (Hassenzahl, 2010, p. 63). When
designing a product, that product is only the means by which an experience is to be
unfolded to the user.
The concept of experience design goes further than simply the identification of user
needs. Indeed, to promote those positive experiential outcomes it is necessary to consider
a holistic approach to the design process. Again, this comes as no surprise given the
complex manifestations that occur within the self for an experience to be produced. As
a means for defining and managing this complexity, authors have suggested multi-layered
approaches for tackling problems that relate to designing for experiences. Figure 3.10
shows a comparison of a series of frameworks that authors have proposed according to
their level of abstraction.
The frameworks presented in Figure 3.10 align with existing models and theories re-
lating to motivated action, where human behaviour and action are fuelled by higher level
motives (Carver & Scheier, 1998, p. 67). These motives – or goals at a higher level
of the hierarchy – are assumed to be closer to the individual self, representing existing
intrinsic psychological needs (albeit not necessarily apparent to the individual). In es-
sence, this conceptualisation proposes that actions commonly done by the individual (i.e.,
operations) are being influenced by higher motives (Carver & Scheier, 1998, pp. 70–71).
While the frameworks in Figure 3.10 are essentially distinct, they share similarities
that capture the nature and inherent complexity of designing for experiences. Norman
(2005b) termed his model emotional design, arguing that the ability to create positive
emotions through design requires a holistic approach to design. While functional elements
are still an integral aspect of the design, the elements that convey aesthetic pleasantness
and individual meaningfulness are as relevant (Beltagui et al., 2012). Emotional design
is composed of three layers, know as reflective, behavioural, and visceral. The three layers
work at different levels of cognition and elicit different reactions from the individual.
Visceral refers to the more automatic, unconscious responses that humans have when
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interacting with an object. Such responses are driven by the most primitive sensor mech-
anisms, frequently shaping considerably how someone feels towards an object. When
referring to digitally mediated interactions, this usually concerns the use of appealing
visuals to promote an instant and positive response from the users. While there is not a
direct mapping between the visceral concept and Hassenzhal’s layer of operational goals or
Garret’s surface layer, both of the latter concepts refer to the presentation and interaction
components. As Hassenzahl (2010) puts it, operational goals represent how something is
achieved. Hence, a parallel can be drawn as the use of compelling visuals and appropriate
“surface” elements are essential in communicating meaning, usually achieved through the
use of particular visual elements that elicit specific responses from the users, as envisioned
by the designers.
The behavioural layer is concerned with the function of a product, service, or system.
It is further concerned with the structure and the way that the function of the product,
service, or system is communicated to the user. Here, there is an overlap with the concept
that Hassenzahl refers to as the do goals, and the layers that Garret refers to as structure
and scope. Garrett (2011, p. 26) mentions several fields of study within those two particu-
lar layers of structure and scope that designers need to be attentive to: Interaction Design
and Information Architecture in the layer of structure, and Requirements Engineering and
Analysis in the layer of scope. Norman’s behavioural layer is preoccupied with defining
what is trying to be achieved. It effectively deals not with the lower level elements, but
with how those individual elements come together so as to convey the way that a product,
service, or system behaves (Hassenzahl, 2010).
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Finally, the reflective layer of experience design is the one that tries to “tap at the
higher level of cognition” (Beltagui et al., 2012). It is an attempt at producing a connection
with individuals through a specific design, fostering positive emotional and experiential
responses. At this level, it becomes a matter of understanding the user and his or her
needs. The parallel between the concept of be-goals and that of strategy and the reflective
layer seem to be clear. Hassenzahl (2010) argued that it is at this level that the most
relevant question about designing something should be made: why are users going to use
this product, service, or system? The why question should not be concerned with the
more mundane immediate concerns that may come about; instead it should be looking
deeply at what really motivates people to make use of technology (Cooper et al., 2007, p.
22).
Experience design holds significance in the current research, as it offers a valuable
perspective on the different dimensions that need to be considered when devising experi-
ences. It acknowledges that the conceptualisation of experiences – in the context of public
transport – needs to take into account more than the mere functional elements that define
a product, service, or system. An experience is brought about by offering something that
appeals to the users, both at the visceral level, as well as the reflective level. To devise
positive user experiences that connect with public transport passengers it suffices not only
to recognise the contextual elements of transit vehicles, but further realise the different
levels that form the UX.
Therefore, it is not only about designing aesthetically pleasing solutions, or solutions
that work flawlessly. It is about reaching to those ’be-goals’ of the passengers (Hassenzahl,
2010), that reflective level (Norman, 2005a) that touches individuals and inspires them to
enact their experiences through stories (Forlizzi & Battarbee, 2004). It is about a deeper
understanding of the passengers, but not merely as users within a vacuum. Instead, what
is required is a recognition that public transport passengers find themselves immersed
into a unique environment as they travel. The elements of people, place, and technology
are there to aid in the engendering of positive experiences (Foth et al., 2011), but transit
vehicles as non-places bring challenges that reach deep into the representation of the self
(Elliott, 2001, p. 31).
Hence, while in-vehicle activities hold the potential to connect service provider and
public transport passengers more closely, there is the need to acknowledge the contextual
complexity that can impact experiences. Experience design as a perspective provides
valuable insights into the building blocks that constitute such a context. Still, what is
missing is the identification of what factors are at play when passengers find themselves in
the in-vehicle stage. What elements contribute to the undertaking of in-vehicle activities,
and how can this knowledge be used to foster innovation that has a deeper subjective
meaning to passengers? To this end, a deeper discussion about the relevance of context
and the appropriateness of activity theory as a theoretical framework follows.
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3.3 Designing With Context in Mind
The concept of experience depends on its perspective and field of application. There
is inherently a certain amount of complexity when conceptualising experiences, and in
consequence when trying to design for those same experiences. Given the myriad elements
and perspectives that need to be addressed – independently of theoretical stances or
frameworks (Figure 3.10) – there is one lesson that surfaces: trying to define and design
for an experience requires careful consideration of not only the subject’s assumed needs,
wants, or desires, but also the actual context that the subject finds themself immersed in.
In this regard, the usefulness of activity theory comes into play.
3.3.1 Activity Theory – An Overview
The underpinnings of activity theory can be traced back to the early twentieth century
and to the work of Russian psychologists Vygotsky and Rubinsthein (Kaptelinin, 2013).
At its conceptual level, activity theory argues for the inseparability of mind, behaviour,
and society. The central tenets of activity theory for understanding contextualised activ-
ities are the elements of action, the connection between the self and society, and the
centrality of the interactions between the individual and the world (Gay & Hembrooke,
2004, p. 2). Kaptelinin & Nardi (2006) defined activity theory as a social science ap-
proach to understanding individuals, in addition to the social entities they compose, in
their everyday life circumstances. In essence, activity theory is concerned with the notion
of human activity and the environmental contextual elements that work to shape activity
and consciousness. Independent of the area of application, the underpinnings of activity
theory indicate that human activity cannot happen devoid of environmental or cultural
influence, nor of shaping forces that work to either impede or support those same activities
(Jonassen et al., 1999, p. 160).
While most theories have some kind of predictive power in “guessing” future states,
activity theory is more of ameta-theory than a predictive theory. Its essential purpose is to
provide for a deeper understanding of human activities occurring within specific contexts,
and not necessarily to predict any given outcomes. In this sense, activity theory works
much more as an explanatory framework. This “explanatory potential of activity theory”
(Gay & Hembrooke, 2004, p. 4) makes it useful in providing for a deep understanding of
what defines and shapes human activity.
As Moran (2006, p. 27) argued, an activity is a set of mental or physical actions carried
out by people in order to attain a certain outcome. These activities can be composed of
smaller, inclusive steps that when combined – either conceptually or contextually – work
to define that activity. An activity does not necessarily happen in isolation from other
activities, as interconnection and sharing of resources is common (Moran, 2006, p. 28).
Activities further require the use of a set of resources, such as people or information, in
order to be executed. The unit of interest and analysis within the theoretical stance of
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Figure 3.11: The basic model of activity theory describes activity as being composed of
an interaction between a subject and the real-world (i.e., an object), which is mediated by
a tool. There is a bi-directional connection between subject and object, indicating that
both of these elements have transformative properties.
activity theory is the activity itself (Jonassen et al., 1999, p. 160).
It was only nearing the final half of the twentieth century that the Russian psychologist
Aleksei Leontiev conceptualised and formalised the original model for activity theory
(Kaptelinin & Nardi, 2006, p. 49). Currently, there are multiple models that are variations
of the original work of Leontiev, and that are used in several distinct fields. However,
the two most prevalent and widely accepted models are Leontiev’s original model and the
model proposed by Engeström (Engestrom, 1999, p. 31).
The original model put forward by Leontiev emphasised social and cultural influences
on how humans perform activities, giving particular attention to three major elements that
form the foundations of activity theory: subject, tool, and object. These three elements are
depicted in Figure 3.11, where an activity is further formalised as being an interconnection
of these elements. A subject interacts with a particular object by means of a tool, and
it is this interaction that is defined as being an activity. It is only reasonable to assume
that such a general depiction of activity could be applied to any kind of interaction, but
as Kaptelinin (2013) noted, activities are differentiated from other kinds of interactions
as they focus on the subject’s intrinsic needs. These needs are then themselves addressed
by the subject’s interaction with the object. In other words, activities are fuelled by the
needs of the subject, as the subject feels compelled to attain a desired state through acting
in the world. Acting in this context does not necessarily indicate a physical action per se;
a subject can still be static, i.e., not taking any apparent action, but what is relevant are
the actual motives that led the subject to the current state.
This original depiction and modelling of activity as a system has been paramount
for the development of activity theory as a whole, identifying the major components for
future inclusions of contextual elements. Engestrom (1999, p. 30) identified limitations
in the original depiction of activity theory. In particular, the simplistic representation of
a subject interacting with an object was seen as limiting, as it failed to fully account for
and explicate the societal nature of that interaction. As such, Engeström’s created what
came to be referred to as the Engeström triangle, a variation that included the element
of community, interacting with both the subject and the object (Kaptelinin, 2013).
As a consequence of Engeström’s proposal, a set of additional relationships were cre-
ated that produced the concept of rules and division of labour connecting subject and
community, and object and community respectively. The model was proposed in order
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Figure 3.12: The extended model of activity theory as depicted by Engeström. Complexity
is added to the model to account for societal factors such as rules and its influence on the
subject.
to take into consideration collective subjects (Kaptelinin & Nardi, 2012, p. 33). Activ-
ities are not considered uniquely as happening in isolation, but may be produced by a
collection of individuals who share a greater purpose. An example is a set of employees
of an organisation working towards the common purpose of increasing the performance
and revenue of that organisation.
In the depiction of the extended model of activity (Figure 3.12), the added complexity
of the model in relation to the previously seen version is noticeable (Figure 3.11). The
notion of activity is extended from the basic interaction of a subject with an object, so
as to include societal elements that impact both of those elements. It is the addition of
community to the model that makes activity theory appropriate to further the under-
standing of human activity in particular contexts, such as public transport. Furthermore,
Figure 3.12 makes it apparent that the attainment of a particular object by the subject
follows a hierarchical model of motivated action. In other words, the subject is propelled
to undertake an activity as a means of responding to a higher-level motive. Additionally,
the activity is further composed by a series of sub-elements that work to define what
happens at the lower-levels of abstraction.
The idiosyncrasies of activity theory make it a particularly useful and powerful frame-
work to apply in the study of public transport in-vehicle activities. Activity theory also
fits well with existing experience design models, such as the one put forward by Hassen-
zahl (2010, p. 44). As such, activity theory holds particular relevance in working within
the intersection of these two rather distinct areas of public transport and that of HCI.
In effect it works as a boundary object, that is as a communication mechanism that adds
consistency in the understanding of in-vehicle activities and the role that technology has
in shaping such activities (Star & Griesemer, 1989).
Activity theory further works to define an activity as the context itself. Nardi (1996)
recognised that context lies both with the subject (i.e., motives), as well on the outside
world (i.e., artefacts, social and cultural aspects). Such contextualisation is relevant,
as empirical data shows that social and cultural differences shape in-vehicle activities
47
(Ohmori & Harata, 2008; Watts & Urry, 2008). In sum, activity theory allows the study
of in-vehicle activities in such a manner that it makes possible the envisioning and design
of particular interventions that are contextually appropriate. Such contextually appro-
priateness is further addressed by the emphasis that activity theory gives to mediating
elements and tensions.
3.3.2 Mediating Elements and Tensions
As noted by Engestrom (1999, pp. 28–29), mediation is the idea that unifies much of
activity theory. While the three elements of subject, object, and community are defined
as primary, they do not interact directly with one another, but are instead mediated
(Jonassen et al., 1999, p. 162). Hence, mediation forms an essential component in the
modelling of activities, as it is through the mediating elements that the primary elements
interact.
The major component of mediation is the tool (Figure 3.12). As argued by Kaptelinin
(1996), theoretical frameworks aiming at the study of technology by individuals should
move beyond the simplistic distinction between humans and computers. Instead, they
should acknowledge that humans are implicitly the central component within that inter-
action. Machines, computers, or other technology, are seen as facilitators or enablers –
i.e., they are mediating tools. Not only is technology a mediating element, it is also only
understandable if the context in which it is used is also understood (Kaptelinin, 1996):The
nature of any artefact can be understood only within the context of human activity – by
identifying the ways people use this artefact, the needs it serves, and the history of its
development.
Engeström noted that the use of tools as a mediation mechanism extend beyond a
utilitarian view or psychological conceptualisations and perspectives. Instead, it reaches
at the core of the role of the individual within the culture of the society (Engestrom,
1999, p. 29). Kaptelinin & Nardi (2012, p. 31) noted the role that the production
and use of tools has in differentiating humans from other species. Tools are therefore
seen as an embodiment of the previous experiences and accumulated knowledge that have
been passed on over time. They represent ways that have become socially and culturally
accepted to communicate with the world. Tools are then the mechanisms that allow for
individuals to externalise their intrinsic thoughts with the outside world, much like an
artist uses a pencil to sketch an idea. Tools empower subjects so as to express themselves
by means of purposeful action – the own depiction of the concept of activity.
But tools are also the mechanism that allow for the internalisation of external, worldly
elements into the individual self. In this sense, tools not only empower the subject to
affect change in the world, they also are vehicles that transform the subject itself. Much
like tools allow an artist to change the outside world by creating a riveting masterpiece,
so do those same tools enable that masterpiece to impact and even shape the artist in
both the present and future time.
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Another type of mediating element that relates to the way that subjects interact with
the surrounding community is that of rules. Rules are a set of restrictions that are imposed
under the specific context in which the activity takes place. Rules further emphasise the
role that context has in shaping experiences (Hassenzahl & Tractinsky, 2006; Partala
& Kallinen, 2012). Rules are particularly relevant in shaping activities in public places
– those social constructed spaces in which, for example, travellers and commuters find
themselves daily immersed: those non-places that Augé (1995, p. 77) defined as being
transitional.
Rules can further refer to those limitations that derive from the subject themself
(i.e., intrapersonal). In the case of public transport vehicles, an intrapersonal rule is
an individual psychological manifestation that works to shape the way that a passenger
will behave with others inside the transit vehicle. Intrapersonal rules can be inherently
human manifestations brought about by issues such as interpersonal space discomfort
(Greenberg & Firestone, 1977). They can also be manifestations of personality brought
about by issues of sociability (Katsikitis & Brebner, 1981).
Social and cultural restrictions on the other hand are external to the subject. Social
norms and cultural impositions play a paramount role in impacting activities, sometimes
making the undertaking of the activity an impossibility (Goffman, 1969; Watts & Urry,
2008; Ohmori & Harata, 2008). What is acceptable, for example, in Brazil inside a
transit vehicle might not be acceptable in Tokyo or Saudi Arabia. Nevertheless, rules are
also dynamic in the sense that they may be overcome, ignored, or “put on hold”. This
is essentially a response of the subject to contextual changes that can work to modify
higher-level motives, and in consequence spark the undertaking of a new activity. For
example, when a bus or a train stops unexpectedly, passengers may well put aside any
existing norms that restrict their interaction with other passengers as a means to attain
their immediate goal of understanding why the vehicle has stopped.
The final mediating element is that of division of labour. Given that the term division
of labour might be overly focused on the concept of work, it can best be described as
the roles that the constituting elements of the community play in a particular activity
(Jonassen et al., 1999, p. 162). For example, while travelling by train the community can
be described as being composed by all the people inside the train at any given time. Still,
not all fellow passengers will necessarily share the same role within a specific activity. If
a passenger is travelling with a group, then that group can be thought of as being active
participants in the activity. The individuals can, for example, be discussing the latest
political news. On the other hand, other passengers will still be incorporated within the
overarching notion of activity, albeit from a different perspective.
But mediating elements are not the only factors that work effectively to shape activ-
ities. Activity theory further incorporates the notion of contradictions or tensions. These
tensions are created due to existing forces that are in opposition to each other, and which
affect the activity at various levels. As noted by Kuutti (1996), activities are influenced
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by other activities and changes in the context in which the activity takes place. Tensions
can then be created within elements of an activity, between elements of that activity, or
can originate from sources external to the activity in itself.
Tensions are a central aspect of the concept of activity, as they allow the identifica-
tion of issues, breakdowns, and clashes that are present within activities (Kuutti, 1996).
Kaptelinin & Nardi (2012, p. 35) argued that tensions are what propel the constant shap-
ing and dynamics of activities. These dialectical tensions cannot truly be removed from
an activity, but their identification and analysis allows tackling issues that can undermine
the undertaking of activities. Tensions can then be perceived as a useful mechanism that
allow for a further and deeper depiction of an activity and its defining context.
3.3.3 Motives and Affect
At the core of the notion of activity stands the subject. It is the subject – either individual
or collective – that through the interaction with the object will perform an activity. The
term object can easily be confused with something that the subject would use to perform
a certain activity, given the association of the term with material objects or artefacts, but
within activity theory the notion of object relates to the desired outcome of the activity.
As such, one of the defining characteristics of activity theory is its object-orientedness
(Kaptelinin & Nardi, 2012; Gay & Hembrooke, 2004, pp. 29 and 6). This defining
characteristic of activity indicates that the object is the physical or mental product that
the subject is trying to obtain. The object propels the activity as a whole, as the subject is
motivated to action by its attainment. In order to understand the activity, it is necessary
to understand the object. This concept of object and that of motive are closely connected
with the psychological needs of the subjects.
Psychological needs are at the core of several theories of hierarchical motivated action.
Looking back at Figure 3.10, the model proposed by Hassenzahl taps into the notion
of inherent psychological needs and is in effect based on activity theory (Hassenzahl,
2010, p. 44). An hierarchical perspective for activity contends that there are multiple
and interconnected layers that propel or restrain individuals into action (or inaction).
However, under the perspective of activity theory, actions are not activities per se; they
are only sub-elements of an activity that happen at a lower level of abstraction.
As depicted in Figure 3.13, an activity is defined as being composed of three layers
of abstraction (Jonassen et al., 1999, p. 162). At the highest level of abstraction sits
the activity itself. The activity is then composed of a set of sub-elements regarded as
actions. These actions in turn are composed of operations. This hierarchical structure
depicts activities as being a set of conscious actions that, when aggregated, work to define
an overarching activity. These actions are expressed physically or mentally by a series
of operations. While actions happen at a purely conscious level and are goal-directed
– i.e., they are guided towards an immediate purpose – operations work mostly at the
unconscious level and emerge as the result of automata) of actions. Operations do not
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Figure 3.13: The hierarchical description of an activity. The top, most abstract, level
represents the more relevant part of the activity where the object – which is also the
motive – is a means of responding to a particular individual psychological need (adapted
from Wilson (2008, p. 125)).
have a concrete goal or purpose per se, but are simply defined by a series of conditions.
There is the possibility of change within these levels of abstraction. An example is a car
driver that subtly becomes aware of his or her unconscious operations when the brake
fails to respond.
A characteristic of this multi-layered depiction of activity relates to the elements that
are situated at the right of the activity hierarchy, as seen in Figure 3.13. In particular,
the motive is what leads to the differentiation between action and activity. This motive
that sits at the highest level of abstraction is the reason for the existence of the activity
in the first place, i.e, it is its object. What transpires from this assertion is that what
leads subjects into action is not the immediate attainment of goals, but instead a higher
level of purpose for engaging in the activity.
For example, someone that writes a loving text to another person using a mobile
phone is motivated not by the text or the use of the phone itself, but by a higher need of
relatedness. Therefore, at the highest level of activity the motive is the object. Hence the
object-orientedness of the notion of activity. The relevance of motives is directly related
to the subject’s psychological needs, as it works as a mechanism to respond to those same
needs. As per Kaptelinin & Nardi (2012, p. 25):
[a psychological need is the] directedness of activities towards the world, to-
wards bringing about desirable changes in the environment. It is expressed in
particular behavior and subjective experiences.
A relevant aspect of this statement is its connection with the overarching concept of
experience. It is by looking at these psychological needs, and the related motive that
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propels the activity as a whole, that it becomes paramount to understand the why of
an activity is being performed. Looking at activities from such a perspective provides
for a deeper, more holistic understanding of how the subject interacts with interactive
systems. This further makes noticeable the shortcomings of too great a focus on usability
or pure functionality and efficiency (Kuniavsky, 2008, p. 901). Designing for experience
will need to address this more abstract, higher level of motivation, and not solely the
more routine actions and operations that work at the lowest levels of abstraction of the
activity. Activity theory is therefore particularly well suited to this task, as it incorporates
higher-level motives in its conceptual framework.
While the relevance of psychological needs and their role in motivating subjects be-
comes apparent (Sheldon & Gunz, 2009), an actual description of what those needs really
are is lacking. It is common in the fields of HCI and UX to speak about the user’s needs,
but a definition of what those needs mean remains evasive. What is usually referred to as
the needs of the user, is frequently simply a reference to the actual immediate goals of the
user. As noted, goals should be supported by the implementation of particular actions,
as those goals are in the conscious awareness of users. While gathering and analysing
such goals requires thoughtful consideration (Norman, 2005b), psychological needs refers
to the more intrinsic, individual, and primitive needs.
Psychological needs are therefore closely connected to the inner self and to the real
motives that propel the individual into taking action (like the example of the real motive
for texting a loved one). The study of psychological needs has led to much interest in
the field of psychology, with several theories as to what contributes to human motivation
and behaviour, and the attainment of wellbeing being proposed around the concept of
psychological needs. A widely accepted and influential theory is self-determination theory
(Ryan & Deci, 2000). From the perspective of self-determination theory, people have three
encompassing and innate needs, described as competence, autonomy, and relatedness.
These three needs have been the subject of several studies, and evidence suggests a link
between their attainment and subjective wellbeing (Ryan & Deci, 2000). Others have
suggested other psychological needs be added to complement the three identified by self-
determination theory: one example being that of the need to belong or belongingness, and
its impact in determining human behaviour and the achievement of subjective wellbeing
(Baumeister & Leary, 1995).
As an attempt to integrate different theoretical perspectives, a review was undertaken
of the myriad theories relating to the notion of psychological needs (Sheldon et al., 2001).
The result was the identification and testing of 10 prominent psychological needs, evaluat-
ing them according to the most satisfying and unsatisfying events. The outcome provided
for corroboration of the relevance of the needs identified by self-determination theory, as
well as others such as self-actualisation and stimulation. Curiously, psychological needs
associated with materialism and consumerism, such as popularity and money/luxury,
ranked lowest in the studies. The list of the 10 psychological needs and their definition is
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Psychological 
Need Description
Self-esteem A positive introspective assessment of the individual in relation to him or herself
Autonomy The ability to function without the need for external aid
Competence Being able to perform well in particular fields
Relatedness Relating at an emotional level with others
Pleasure-stimulation Feeling engaged and stimulated by something or some event
Physical Thriving The ability to function physically at full potential
Self-actualisation Being able to keep up-to-date with events and increasing one's range and wealth of knowledge
Security The feeling of being physically safe and not feeling in danger
Popularity-influence The influence of the individual on others
Money-luxury The feeling of being economically wealthy
Table 3.1: The top 10 psychological needs identified and studied by Sheldon (adapted
from (Sheldon et al., 2001)).
presented in Table 3.1.
Particularly interesting in Sheldon’s study of these 10 psychological needs was the
apparent influence of attainment of psychological needs on the individual’s affect. Affect
is a psychological term intrinsically connected with the primitive emotional states of
human beings. As per Barrett & Bliss-Moreau (2009, p. 168):
[Affect is] the mental counterpart of internal bodily representations associated
with emotions, actions that involve some degree of motivation, intensity, and
force, or even personality dispositions. In the science of emotion, "affect" is a
general term that has come to mean anything emotional.
Closely linked with the notion of affect is that of core affect, the momentary, always
present, and irreducible psychological state of an individual (Barrett & Bliss-Moreau,
2009, p. 169). As noted by Russell (2003), core affect is understood as a particular
state that the individual necessarily finds themself in. Such a state is atomic at the
psychological level, and hence cannot be further decomposed. Core affect is the primitive
element that, along with the perception of affective quality of a stimulus, works to define
more complex constructs, such as moods and emotions.
The affect circumplex model defined by Russell (2003) (Figure 3.14) conceptualises
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Figure 3.14: The affective circumplex model, as defined by Russell and adopted from
Barrett & Bliss-Moreau (2009, p. 179).
core affect as a descriptive state, characterised according to two axes within a Euclidian
plane: a horizontal axis that defines the hedonic valence, and a vertical axis that defines
the activation level. Such conceptualisation of affect leads to the separation between
positive (i.e., 1st and 4th quadrants) and negative (i.e., 2nd and 3rd quadrants) hedonic
valence, delimited by the vertical axis. While negative affect is associated with states of
displeasure, positive affect is associated with pleasurable states. As such, there are two
positive and desirable affective responses (i.e., changes in core affect) that can happen
according to the model: positive activation (PA) and positive deactivation (PD). Given
that activation refers to the arousal level, what is desirable from a given affective response
is that it either moves towards (or is maintained in) the 1st quadrant (i.e., there is PA)
or to the 4th one (i.e., there is PD). Affect is usually measured through the use of the
Positive and Negative Affect Schedule (PANAS) instrument, a 20-item questionnaire that
has been widely validated (Watson et al., 1988).
Affective states are particularly relevant within this discussion given their potential to
impact subjective perceptions of phenomena and the context in which it takes place. Look-
ing at the field of public transport, Friman (2004) studied passengers’ affective responses
to critical (positive or negative) incidents in public transport. The findings support the
assumption that both positive or negative incidents contribute to particular affective re-
sponses, with positive incidents conveying pleasurable reactions and negative incidents
linked to unpleasant ones. The research further suggests that “encounter incidents” (i.e.,
particular individual incidents within the service) contribute to the cumulative individual
assessment of the service. This is in line with the notion that core affect is used to
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gauge the pleasantness of particular phenomena, and is thus implicated in the incidental
acquisition of preferences and attitudes (Russell, 2003).
Particularly relevant to core affect and public transport is the work of Ettema et al.
(2012), that looked at the impact that in-vehicle activities have on affective responses.
The results of the research indicate that passengers equate public transport commuting
with invoking low activation affect responses – i.e., low arousal. As such, there is a
general appreciation that the in-vehicle stage is boring and uninteresting, particularly
when commuting time increases (Kahneman et al., 2004).
Ettema et al. (2012) further argued that the use of technology and its negative cor-
relation with PA is justified by the need of passengers to fight off bored affective states.
Passengers engage in a particular activity as a means of eliciting a favourable affective
response. Again, and while the authors have not assessed the general impact that these
activities have on the passengers’ perceptions towards the service, the results demon-
strate the relevance of both cognitive and affective dimensions when studying in-vehicle
activities (Olsson et al., 2012).
Additionally, there seems to be a link between affect, experience, and UX. A study by
Hassenzahl et al. (2010) offered a concrete connection between psychological needs, affect,
and the use of interactive products. Using the PANAS instrument, the results show a link
between psychological needs, affective responses, and pleasurable user experiences. Hence,
the attainment of psychological needs, such as those put forward by self-determination
theory (i.e., competence, autonomy, and relatedness), is a source of pleasurable affective
responses by users of digital products. Such an affective response is then linked to how well
individuals experience their interaction with those products. Adding to this, psychological
need fulfilment was closely related with the hedonic qualities of interactive products –
those qualities that are closely connected to the notion of “be goals”, as per Hassenzahl
(2010, p. 49) (see also Figure 3.10).
Such results not only corroborate the relevance that the three psychological needs put
forward by self-determination theory seem to have, but further produce evidence that the
attainment of psychological needs impacts affective responses and experiences. Pleasur-
able affective responses have the ability to impact both positive momentary responses
of individuals (Russell, 2003), as well as the cumulative perceptions formed over time
towards a service such as public transport (Friman, 2004).
What transpires from the previous arguments is that particular categories of psycholo-
gical needs (see Table 3.1) can be fostered so as to influence affective states of individuals
and related notions of experience. While categorisation of experience does not ensure any
outcomes per se, it provides the ability to better conceptualise how to focus design ef-
forts towards a desired outcome. It allows activities to be envisioned with higher motives
in mind, and it enables the use of a shared language in which to express a set of pre-
conditions or requirements that should be met to achieve a positive experiential outcome
(Hassenzahl, 2010, p. 48). This is a step towards what Bissell (2010) referred to as
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affective atmospheres within public transport that are capable or promoting meaningful
experiences:Affective atmospheres that coalesce and collapse, erupt and dissipate within
the railway carriage can significantly temper the experience of the railway journey.
Not only does activity theory consider the higher-level goals or motives of individuals
as the starting point of an activity, it also emphasis the role of context in the attainment
of those same goals. Activity theory recognises the elements that shape activities that
are inherent to the individual, but it further acknowledges the external elements, such
as physical space and other individuals that influence the subject and the activity. In
this sense, activity theory moves beyond the simple identification or description of public
transport in-vehicle activities (Lyons et al., 2007; Line et al., 2011; Stradling et al., 2007a;
Ohmori & Harata, 2008; Ettema et al., 2012). Instead, it makes it possible to identify
areas in which new research, designs, and interventions can be focused upon. Finally, it
connects the two rather disparate fields of public transport and HCI. It offers these two
fields a medium, a shared communication avenue that enables transferability and applic-
ability of knowledge (Star & Griesemer, 1989). It provides for a means to conceptualise
technological tools that can lead to the creation of affective atmospheres that engage,
affective atmospheres that delight (Bissell, 2010).
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3.4 Summary
This chapter positioned this work as a research endeavour defined along the intersection
of HCI and public transport. The initial discussion revolved around the need to recon-
ceptualise public transport: from a commuting space that people use to move around, to
a place for activities where opportunities are afforded by a rich social environment that
is increasingly permeated by technology (Foth & Schroeter, 2010; Foth et al., 2011; Line
et al., 2011; Lyons et al., 2013).
I further argued that in-vehicle activities are a relevant component of the way that
passengers experience their journeys, and that exploring new means to utilise technology
to produce appropriate solutions can lead to positive outcomes and heightened perceptions
of the service (Watts, 2008; Watts & Urry, 2008; Olsson et al., 2012; Carreira et al., 2014).
In this regard, I explored the possibility of devising tools that are tailored for a socially
and culturally acceptable exploration of the social space inside transit vehicles (Goffman,
1969; Watts & Urry, 2008; Jared, 2009).
The focus is then to support passengers in their journeys by taking into account what
they value beyond solely their travelling needs. Such a concept then delves into the notion
of customer experience (Meyer et al., 2007; Pine & Gilmore, 1998) and how, with the rise
of the experience economy, services are increasingly being seen as vessels in which new
experiences are allowed to unfold (Berry et al., 2002; Myers & Newman, 2007; Carreira
et al., 2014).
In this regard, the field of UX gains particular relevance, given its emphasis on design-
ing technological solutions that aim to facilitate experiences (Roto et al., 2011; Hassenzahl
et al., 2010; Hassenzahl, 2007). HCI and the increasing growing field of UX bring notions
that aid in the conceptualisation of experiences in the context of public transport, where
technology offers the ability to effectively transform the environment that shapes transit
vehicles (Friman, 2004; Ettema et al., 2012).
However, conceptualising, devising, and designing such experiences requires thought-
ful consideration. To this end, experience design provides a useful perspective about the
level of complexity involved in such a task. It acknowledges that designing for experiences
requires not solely aesthetically pleasing looking solutions, or solutions that work flaw-
lessly, but solutions that work to impact users at a deeper, more reflective level (Norman,
2005a; Hassenzahl, 2010).
As well, questions remain on how to effectively transmit such experiential notions to
the design of public transport in-vehicle activities. In particular, the question of context
remains paramount, given the uniqueness of transit vehicles as public places, and that
of how these can impact the construction of experiences (Goffman, 1969; Watts & Urry,
2008). Activity theory is seen as a theoretical framework that is appropriate to the study
and modelling of public transport in-vehicle activities.
Activity theory was shown to be especially useful in considering mediating elements, as
well as internal (Katsikitis & Brebner, 1981) and external factors (Greenberg & Firestone,
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1977), that impact individuals in their undertaking of activities. Additionally, activity
theory considers that all interactions between a subject and the world are mediated by
tools. This becomes relevant when attempting to bridge the two fields of HCI and of
public transport.
Finally, it was shown that activity theory further incorporates elements of experience
by considering the motives that propel subjects into action (Kaptelinin & Nardi, 2012;
Gay & Hembrooke, 2004). Not only do these motives work to foster the undertaking
of activities, but they are further connected to particular affective responses by subjects
(Russell, 2009; Hassenzahl et al., 2010; Ettema et al., 2012; Bissell, 2010). Such con-
siderations effectively connect all the elements discussed within this chapter, given that
activity theory can be used as a means to foster a deeper understanding of what motiv-
ates in-vehicle activities, and how to design tools that work to support such activities in
a contextually appropriate manner.
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Chapter 4
Research Design
This chapter presents the research design that has been used throughout this work. The
purpose of the chapter is to define the methodology and methods used to gather the
research insights, as well to define how these align with the research goals and questions.
The chapter starts by first identifying the research goals and establishing the relev-
ance that this research endeavour holds. Thereafter, the discussion shifts towards the
theoretical assumptions on which this research stands. Activity theory, in particular, is
identified as the explanatory framework used throughout the research. Activity theory
has worked to impact the research endeavour at several different levels, including data
collection and analysis, as well as the conceptualisation and design of the design artefact.
The chapter goes on with the reasoning behind the choice of activity theory as a suitable
lens for this research, and its influence in shaping the conceptual framework that models
the understanding of the different elements that impact urban rail in-vehicle activities.
The methodology is discussed next, where the research strategy is defined as being
a qualitatively-oriented embedded mixed methods approach. The research endeavour is
qualitative in nature, but a series of quantitative methods are introduced in order to
enhance the qualitative findings. Furthermore, the research endeavour is defined as a
design research initiative. The research is propelled by a specific design process, where
the aim is to accrue knowledge by means of engaging in the design process in itself, as
well as by observing and studying the use and appropriation of the design artefact.
Given the design emphasis of the research, the use of the research methods is dis-
cussed by contextualising them along the different stages that form the design process.
In particular, the three stages of Define, Iterative Design Cycle, and Learn and Reflect
are discussed, as is the rationale behind the choice of methods. The final section of this
chapter deals with the inherent limitations of this research design. Aspects relating to
validity, reliability, and generalisability are discussed, as well as the mechanisms that were
put in place to address these issues.
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4.1 Research Purpose and Goals
This research endeavour dealt with the application of HCI principles and insights to the
study of urban rail in-vehicle activities undertaken by passengers. The in-vehicle stage
(i.e., the time spent inside a transit vehicle) corresponds, under normal trip conditions,
to the bulk of the whole journey (Foth & Schroeter, 2010). Given this prominence of
the in-vehicle stage, it is relevant to continuously gain a deeper understanding of how
to positively impact in-vehicle activities. Doing so contributes new ways of bringing
differentiation to the transit service provision, as well as offering added value to passengers
as they travel (Carreira et al., 2014; Berry et al., 2002).
Conveying added value through the time that the passengers are immersed within the
service is relevant, as it contributes to the nurturing of the relationship between passengers
and service providers. To this purpose, the use of technology as a means to foster such
a relationship becomes evermore relevant, given its increasing weight and prominence in
everyday life (Line et al., 2011). As Green (2002) has noted:
computing technologies provides the potential to transform “everyday” time
and space.
Service
Assessment
Functionality
Efficiency
Comfort
Cognitive 
Dimension
Entertainment
Socialisation
Engagement
Affective 
Dimension
Figure 4.1: The service assessment made by public transport passengers involves elements
that relate more to affective responses. Entertainment, socialisation, and engagement are
all elements that are outside the actual functioning of the service per se.
The relevance of this study is further justified by the increasing evidence that points
to a multidimensional appreciation of public transport by passengers. As mentioned
by Olsson et al. (2012) and Carreira et al. (2014), there is a combined assessment of
the service by passengers that includes a cognitive as well as an affective dimension.
This conceptualisation is seen in Figure 4.1, where factors such as entertainment and
socialisation with other passengers are complementary to the way passengers assess the
service along with its functional elements.
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While it is paramount to note that functionality of the service is still the most relevant
aspect influencing perceptions, there are several other factors that contribute to the way
people perceive public transport, factors that can be both explored and exploited (Cairns
et al., 2004; Nordahl, 2012). Factors that go beyond the pure functionality of the service
can have a considerable impact on how passengers connect with the service at a more
affective level (Carreira et al., 2014). In-vehicle activities are one such element, affording
a possible mechanism by which to engage with passengers and afford them new ways to
experience the service (Ettema et al., 2012; Lyons et al., 2013).
Nevertheless, little is known about public transport in-vehicle activities in detail.
While it is true that depiction and description of these activities are widely available
in the literature (Ettema et al., 2010, 2012; Lyons & Urry, 2005), a comprehensive under-
standing of these activities is lacking. Even research that deals with defining impacting
elements of in-vehicle activities (Ohmori & Harata, 2008) fails to clearly account for the
internal and external elements that impact the undertaking of those activities.
One such intervening element that works to increasingly impact in-vehicle activities is
that of technology (Green, 2002; Brewer & Dourish, 2008). Technology not only impacts
the way people undertake in-vehicle activities and how they behave (Lyons et al., 2013;
Ohmori & Harata, 2008; Ettema et al., 2012), it has the added ability to transform how
space is perceived and experienced by passengers (Brewer & Dourish, 2008; de Souza e
Silva & Frith, 2010; Licoppe & Inada, 2012).
Being able to identify this set of opportunities merits consideration. While myriad
interventions have been proposed within the realm of public transport (Ghee, 2014; Toprak
et al., 2013; KLM, 2014), there is still doubt relating to processes and methodologies,
as well to the appropriateness of such solutions. Hence, it essential to contribute with
knowledge that allows for a more systematic and methodologically sound approach to
innovation. In sum, it becomes essential to understand how to produce innovation that
resonates with passengers, that is appropriate to the in-vehicle stage, and that is shown to
enable passengers to perceive and experience the service in ways that they see as valuable.
4.1.1 Research Questions
To address the aforementioned research goals, I have devised the following general research
question:
RQ– What implications to the in-vehicle experience and perceptions of
the service could the development of a technology-mediated tool,
designed to support the exploration of social space inside urban
commuter trains, have on passengers?
This research question is explanatory in nature. It looks at understanding the implic-
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ations of implementing a technology-mediated tool used to support the exploration of the
social space in the context of urban rail travelling. The research question furher seeks to
understand the impact that such a tool can have on how passengers perceive the service
as a whole.
As a means to address this research question, there are a series of aspects that need
to be considered. The first one is that of contextual elements. Public transport in general
can be defined as a complex socio-technical system. In order to gather valuable knowledge
of how to bring change and betterment to this environment, there is the necessity to see
what factors are at play in such an environment. How do they influence the undertaking
of in-vehicle activities? Furthermore, in order to move towards the design of new artefacts
or tools, it is necessary to define an approach that builds on the aforementioned contextual
understanding of the in-vehicle environment. Adding to this, it becomes paramount to
further produce empirical insights that work to demonstrate the impact that such tools
can have on passengers and the way they experience their journeys.
Based on these goals, and taking into account both the theoretical framework and
research methodology, the previous general research question was sub-divided into the
following four research questions:
RQ1– What factors influence the undertaking of in-vehicle activities
in urban commuter train journeys?
RQ2– How do such factors influence the exploration of the social space
by passengers?
RQ3– In which ways could the introduction of a technology-mediated
tool, designed to support the exploration of the social space in-
side urban commuter trains, impact the in-vehicle experience of
passengers?
RQ4– How could such a tool impact perceptions towards public trans-
port as a service?
BothRQ1 andRQ2 look at identifying, describing, and explaining the relevant factors
that impact the undertaking of urban rail in-vehicle activities by passengers. RQ2 in
particular delves into a thorough understanding on how such factors influence the free
exploration of social space by passengers. While there is a series of detailed descriptions in
the literature about public transport in-vehicle activities (Lyons et al., 2013, 2007; Ettema
et al., 2012; Ohmori & Harata, 2008), efforts at providing an explanatory framework to
understand the interconnection and impact of contextual factors are lacking. Hence, there
is value in putting forward a more grounded and consistent understanding of what is
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involved in in-vehicle activities, how that impacts the activities themselves, and how that
translates into particular kind of in-vehicle activities impacting the journey experience.
On the other hand, RQ3 and RQ4 look for a better understanding in which ways
the existence of a tool used to facilitate the exploration of the social space could lead
to a transformation in perceptions of passengers. Both of these questions are related to
the conceptualisation, design, and evaluation of such a technology-mediated tool. While
RQ3 is focused more on studying the in-vehicle experience, RQ4 looks to understand
the impact from a service perspective.
4.2 Theoretical Framework
This research project was of a qualitative nature. It was preoccupied not with the produc-
tion of highly generalisable results supported by statistical analysis, but instead with deep-
ening the existing understanding of the role that technology-mediated in-vehicle activities
can bring to the realm of urban rail transport and its passengers. In the study of in-vehicle
activities, the role of context is a powerful force that influences considerably the way that
passengers behave. To this effect, the use of activity theory brings value to this research,
as it is particular sensitive to contextual factors.
While the role of theory in qualitative research may be considered as a double-edged
sword, leading potentially to highly constrained viewpoints and insights, using a theoret-
ical framework is useful in order to provide guidance and direction throughout research
endeavours (Yin, 2003, p. 28). As per Maxwell (2005, p. 43), the use of theory within
qualitative research works to illuminate the data, aiding in the sense-making, categor-
isation, and rationalisation of the collected data. Hence, theory works as a means of
establishing propositions, whose purpose is to justify “why acts, events, structure, and
thoughts occur” (Yin, 2003, p. 29).
This research used activity theory as a mechanism to guide the overarching research
endeavour. In particular, activity theory impacted the majority of the research activities,
including data collection and analysis. Activity theory further had a pivotal role in shaping
the design of the technology-mediated tool (i.e., the design artefact). Still, in order to
comprehend more clearly how activity theory comes together to bridge the two fields of
public transport and of HCI, it is necessary to further discuss activity theory and its role
in identifying factors that can lead to improving the in-vehicle experiences of passengers
through the crafting of tools.
4.2.1 Activity Theory as an Explanatory Framework
The field of HCI has evolved over the years. Currently the field has been inundated by
myriad theories and their related concepts, many of them originating from fields such as
psychology and design. Only in recent years efforts have been made to define new theories
and frameworks that are based within the field of HCI, therefore reducing the necessity
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Figure 4.2: Activity theory model, giving particular emphasis to the notion of tensions or
contradictions. Several levels of tensions are at play in any given activity. Being able to
identify and model these tensions is a major tenet of activity theory.
of adapting external bodies of knowledge to the field (Rogers, 2012, p. 14). Out of a wide
range of theories originating outside the field, activity theory is defined by its versatility
as a social and cultural psychological theoretical lens.
Building on what I previously discussed in Chapter 3, activity theory is defined as a
meta-theory. Depending on the purpose, activity theory may be appropriated and utilised
differently in the field of HCI (Kaptelinin & Nardi, 2012, p. 5 – 6):
1. It can be used to frame new HCI concepts or re-frame existing ones
2. It can be used as a means to produce tools for design and evaluation
3. It can be used as a theoretical lens
Throughout this research, activity theory has been used mainly as a theoretical lens.
Nevertheless, the conceptualisation and design of the artefact have further been impacted
by the tenets that define activity theory. Out of the aforementioned roles that theory
can play in an HCI study, using activity theory as a theoretical lens provides for an
explanatory framework. When choosing this role, activity theory works to explain how
a series of concepts and processes come together (Rogers, 2012, p. 17), making sense
of what would otherwise be seen as a series of unrelated elements. Activity theory has
been criticised within HCI, mainly due to its lack of producing predictive guidelines that
inform the design of new artefacts (Rogers, 2012; Constantine, 2009).
Nevertheless, activity theory holds considerable advantages that have more relevance
than solely producing design guidelines. As an explanatory framework, activity theory is
helpful, as it delves into the meaning that a series of elements have on the undertaking of
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activities as real-world phenomena. As noted by Rogers (2012, p. 60), activity theory as
an explanatory framework is a popular choice in the field of HCI. It enables the researcher
to “couch and ground qualitative data in a variety of contexts”.
Additionally, activity theory provides for an established means of identifying a series
of tensions (Bertelsen & Bodker, 2003). These tensions or contradictions – identified by
means of modelling activities – uncover concrete aspects to focus on and in which the
design of new tools can be used to address. In its entirety, activity theory provides for
a strong, well grounded, and well accepted theoretical lens in which existing problems or
opportunities can be identified and contextualised. This identification, contextualisation,
and consequent modelling guides the way data is collected and analysed throughout the
research endeavour.
An activity model diagram is sown in Figure 4.2, where a series of dashed lines are
present. These lines represent the aforementioned tensions, which as noted previously
are a central component of the model proposed by Engerström. According to Holland &
Reeves (1996), tensions (or contradictions) allow the designer to direct attention towards
the structures and dynamics that work to shape the activity as a whole. Tensions are
then seen as dynamic forces that drive change of the activity. Hence, the identification
and modelling of these tensions is advantageous, as it sheds light on what aspects to focus
on when bringing to life tools whose purpose is to mediate the undertaking of activities.
For example, a tension can originate due to the noise that exists within the context of
an activity, which can then impact the undertaking of that activity. Reading a book can
therefore be impacted by the noise of a train carriage, which then works as an external
tension to the activity. Additionally, the rules elements can be in tension with the object
element. Social and cultural norms can, for example, impose on the way individuals
interact with each other within public spaces, even if the ultimate goal of an individual is
to connect with others around that space. Finally, an element can be in tension with itself
when, for example, a community member is perceived within a public space as someone
that is interesting to talk to. On the other hand, a community member can be perceived
as someone that is uninteresting or disruptive, which then creates a tension within the
element.
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Figure 4.3: The conceptual framework describing the proposed influence that tailored
tools, i.e., tools that consider contextual factors, have in impacting in-vehicle activities
and shaping the affective assessment by passengers.
In the context of this work, activity theory offers a rich understanding of what is
involved in urban rail in-vehicle activities. Furthermore, it facilitates the production of
particular outputs that work to inform the conceptualisation and design of tools that
are contextually appropriate. From the combination of these two roles, activity theory
becomes a well suited choice for this research endeavour.
The conceptual framework seen in Figure 4.3 summarises what has been discussed.
As I have noted previously, in-vehicle activities do impact the perception of journey
time. This effect is particularly pronounced in what researchers have identified as the
affective dimension. This affective dimension of the service is therefore an integral part
in contributing to positive perceptions about the service as a whole, as well as in creating
meaningful connections between the customer (i.e., the passengers) and the transit service
provider (Olsson et al., 2012; Carreira et al., 2014).
The conceptual framework further indicates that, while it is known that in-vehicle
activities have an impact on the service, what is commonly missing are tailored solutions
that are designed with the myriad contextual factors of the in-vehicle environment in
mind. Hence, it is assumed that the introduction of such tailored solutions or tools will
work to facilitate the undertaking of more appropriate in-vehicle activities, which in turn
will bring positive affective responses from passengers.
66
4.3 Research Methodology
This research looked at studying the effect that tailored tools have in transforming the
way that urban rail passengers experience their travelling time. As such, in this research
I looked to advance the current knowledge of how public transport in-vehicle activities
are primarily understood at their core. I further sought to put forward empirical evidence
that technology-mediated tailored tools are a valid means to impact the experiences of
urban rail passengers. To this end, the strategy that I chose has been influenced by these
goals.
4.3.1 Mixed Methods Approach
The overall research strategy used through this research endeavour is defined as a qualitatively-
oriented embedded mixed methods approach (Creswell & Plano Clark, 2011, p. 70).
Despite several distinct definitions of what a mixed methods approach to research is, herein
mixed methods is considered as a strategy to research (Hesse-Biber, 2010b). Hence, mixed
methods research goes beyond the simplistic notion of using multiple (i.e., quantitative
and qualitative) methods. Instead, mixed methods research is seen as a concrete research
strategy that not only makes use of a series of methods, but further gives emphasis to the
rationale in which those methods are used in attaining the desired research goals.
As noted by Hesse-Biber (2010a), a methodology provides the “theoretical perspective
that links a research problem with a particular set of methods”. In this sense, a research
methodology adopts a particular perspective from which the research problem is ap-
proached, as well as to what constitutes valid knowledge. Epistemologically, this research
is defined as following a pragmatic approach. Hence, the focus is on the use of distinct and
complementary methods, not based on underlying epistemological assumptions to guide
their use (Tashakkori & Teddlie, 1998, p. 21).
From this perspective, this works was focused on gathering evidence and reflecting
upon such evidence as to produce insights that address the research goals and questions.
As Scott & Briggs (2009) noted, the pragmatic approach to research can be defined as
a form of empiricism, one that focuses not solely on gathering evidence and treating it
as the objective truth, but that further recognises that interpretation of data is always
influenced by existing beliefs and the researcher’s theoretical insights.
Despite the research strategy being defined as mixed methods, it focused predomin-
antly on gathering qualitative insights. This kind of research design emphasises qualitative
data collection and analysis, using a set of quantitative methods as adjunct to enhance
and support the primary qualitative findings (Hesse-Biber, 2010b, p. 115). The use of a
qualitatively-oriented research approach is justified by the own nature of this work. In
this research, I sought to gather an in-depth understanding of the social construction of
in-vehicle activities, and how this reflects upon the way passengers behave. Hence, the
emphasis was on the social, cultural, and individual aspects that influence individuals,
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making a qualitative approach to research an appropriate one (Hesse-Biber, 2010a).
Maxwell (2005, p. 22) further argued that the “strengths of qualitative research derive
primarily from its inductive approach, its focus on specific situations or people, and its
emphasis on words rather than numbers”. Understanding meaning, from the participants’
point of view, of events, experiences, and actions is a major strength of qualitative research
(Maxwell, 2005, p. 22–23). This is due to the acknowledgement that experiential insights
are subjective, and the sole operationalisation and quantification of such constructs holds
only limited insights about what goes on inside the individual’s mind. Hence, a qualitative
enquiry is well suited as a means to understand what influences the cognitive and affective
assessments of individuals towards the transit service, and how these work to shape their
behaviours (Figure 4.3).
Additionally, qualitative research is well suited to research goals that aim at under-
standing the context in which individuals act (Maxwell, 2005, p. 22–23). This further
corroborates the appropriateness of the qualitative approach to this research, as contextual
elements are an essential aspect to be considered when understanding public transport
in-vehicle activities, as well as conceptualising and devising tailored interventions (Figure
4.3).
To add to the appropriateness of the qualitative approach, this research sought to
provide for deeper explanations of what impacts public transport in-vehicle activities. As
such, it can be said that it looked at causal links between how certain contextual elements
work to influence behaviours of public transport passengers in the undertaking of those
activities. While it is customary to associate causation with quantitative research, this
research does not look at providing statistical causation by means of analysis of variance.
Instead, it seeks to provide what Maxwell (2004) referred to as a “process approach” to
explanation. Herein, the focus lies on grounding possible explanations on individuals’
subjective interpretations of their experiences.
While the use of an embedded mixed methods approach defines the overarching re-
search strategy, it still fails to define the rationale behind the use of multiple research
methods in concrete terms. Furthermore, this research has a strong practical component,
as one of its goals was to design, deploy, and evaluate a design artefact. As such, the
mixed methods approached was used within the overarching context of a design process.
The design process then served to guide the undertaking of this research endeavour. Fall-
man (2008) defined such an approach as design-oriented research, where the undertaking
of the design process becomes the means by which research insights and knowledge are
gained.
4.3.2 Constraints
Before describing the design process, it is useful to discuss the set of constraints that have
shaped the direction of this research endeavour. Two stakeholders have been involved in
this research project, influencing its outcome in different ways. The funding body – the
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CRC (Cooperative Research Centre) for Rail Innovation – was composed of myriad rail
organisations throughout Australia. From these myriad rail organisations, I have dealt
mostly with one industry stakeholder in particular, the regional passenger rail operator
Queensland Rail.
While most projects funded by the CRC for Rail Innovation felt under a specific
pre-determined scope and category (e.g., performance), this research endeavour was not
bounded by any specific theme. In official terms, it was defined as unaligned. In essence,
this meant that I had additional freedom to engage in research and design efforts. Never-
theless, it also meant that there was the added need to establish a continuous and constant
flow of feedback between me, the researcher, the CRC for Rail Innovation, the funding
body, and Queensland Rail, the industry stakeholder. This flow of communication was
unfortunately not particularly effective.
Given that the research was unaligned and not bounded by any previous themes or
projects, the focus that I took from the inception was on understanding how to improve
on the way that passengers currently experienced their journeys. Nevertheless, there were
several tensions between me and the industry stakeholder, as well as with the funding
body. More concretely, as the initial idea evolved and I started focusing more on facilit-
ating the exploration of the social space inside urban commuter trains, the support from
the industry increasingly started to wane. In particular, the stakeholder perceived the
project as being too risky, and one that could potentially lead to unwarranted use of the
prototype. This attitude is demonstrated by the request from the industry stakeholder
to change the original name of the prototype, which was TrainRoulette. This request,
I learned over a meeting, related to fears that the operator would be promoting risky
behaviours, and that this would lead to negative connotations being created towards the
operator.
I further required assistance from Queensland Rail to promote and divulge the exist-
ence of the prototype to the passengers. This was relevant especially when reaching the
evaluation stage, where I was looking to gather data from passengers using the prototype
in their actual travelling context. Evaluating prototypes in the actual context of usage
is seen as useful to uncover unexpected ways of appropriation of technology, as well as
unanticipated shortcomings (Rogers et al., 2007). Nevertheless, Queensland Rail with-
drew their support for the research completely, not allowing me to engage with passengers,
either inside trains or even in train stations. Concrete reasons for this drop of support
were never fully spelt out.
Such restrictions and lack of support from the stakeholder had a pronounced effect on
the way that I was able to engage in the research and evaluation activities. In particular,
it impacted my ability to engage with passengers inside trains, either for recruitment
or for performing contextual enquiry. Additionally, the lack of permission to promote
the prototype closely in trains or train stations necessitated an alternative approach to
gathering field data. Consequently, I independently planned a field trial without the aid of
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the industry rail or the CRC for Rail Innovation. This consisted of me doing an interview
for a local on-line newspaper, an interview which was later distributed and replicated by
other on-line newspapers.
In turn, the decision to seek alternative methods of promoting the prototype led to a
complaint being issued to the ethics commission of the university. This claim, submitted
by the funding body (i.e., CRC for Rail Innovation) at the request of the industry stake-
holder (i.e., Queensland Rail), argued for a breach of copyright agreements. Even though
no actual evidence to support this claim was ever put forward, this resulted in additional
restrictions being imposed upon the original plan for the field trial.
These restrictions included the removal of the prototype from both the Apple Store
and Google Play, an enforcement that users using the prototype should be within a
certain distance of a known train line (i.e., geo-location enforcement), a limitation of the
duration of the field trial, and a 24/7 monitoring of the messages being relayed through
the chat server. This kind of additional restrictions worked as unexpected constraints to
the research endeavour, effectively limiting my ability to reach out to participants, and
further impacting the quantity and quality of the collected data.
In sum, the lack of support from the funding body and the industry stakeholder
resulted in a series of additional constraints that increased the difficulty of engaging in
research. These unexpected constraints then worked to heavily impact my ability to (a)
engage and recruit participants; (b) to use different research methods (e.g., contextual
enquiry); and (c) to collect data beyond what was achieved.
4.3.3 Design Process
The design process used throughout this research is shown in Figure 4.4. The process is
delineated according to three main phases or stages: the define stage, the iterative design
cycle stage, and the learn and reflect stage. These stages at the conceptual level worked in
a rather sequential manner over time, with the define stage initiating the design process,
and the learn and reflect marking the end of the process. Despite the rather simplistic and
sequential depiction of the design process, it is acknowledged that in reality the design
process is fuzzy, with unintended jumps from one stage to another being a common
occurrence (Kolko, 2011, p. 21).
Therefore, it is more appropriate to define the design process according to the level of
emphasis that was given to each of the individual stages over time. While in the beginning
of the design process more emphasis was given to the define stage, in the second and last
stages more emphasis was put on the iterative design cycle and learn and reflect stages,
respectively.
The design process was iterative, due to the presence of several iterations within the
second stage of the process. Throughout this iterative cycle, the process involved the use
of three activities, defined as research, design, and evaluate. The rationale is that research
was done with public transport passengers so as to foster understanding of their in-vehicle
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Figure 4.4: The design process used throughout this research endeavour. The initial
step is used to define the design intervention and the rationale behind it. Thereafter, an
iterative design cycle is initiated. The final stage is composed of a learn and reflection
stage. Note the potential for change of the very definition of the design intervention based
on the iterative design cycle.
activities. Then, the results created from such research led to the conceptualisation and
design of various prototypes which, by means of evaluation, were iteratively refined over
time.
Also shown in Figure 4.4 is the presence of a bi-directional connection between the
define stage and the iterative design cycle stage. This indicates that the very definition
and goals of the research endeavour are subject to change, given the possibility of new
insights affecting existing goals or redefining existing constraints. Such possible recon-
ceptualisation, revision, and redesign procedures are usually expected when an iterative
design process is used (Gay & Hembrooke, 2004, p. 11–12). As Norman (2013, p. 219)
argued, there is a constant remodelling and refinement of what exactly the design endeav-
our is focusing on. To this extent, the qualitative approach to this research was again well
suited, given that qualitatively-oriented research goals and questions are usually adapted
and refined over time based on collected data and analysis (Maxwell, 2005, p. 67).
The design process described is similar to what is usually seen in user-centred studies,
which are also a form of iterative design. The work by Wallach & Scholz (2012) depicted
the user-centred design process as consisting of five stages: scope, analyse, design, validate,
and deliver. A parallel can be made between such a set of stages and those outlined in
Figure 4.4. Additionally, Williams (2009) provided for an alternative conceptualisation
of the phases of user-centred design, with design research, design, and design evaluation
being the three phases that constitute the design process. Norman (2013, p. 220–222)
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further referred to the human-centred process, where an iterative cycle composed of the
four phases of observation, idea generation, prototyping, and testing are continuously
applied.
While user-centred and human-centred are relatively similar concepts, some have ar-
gued for their differentiation. Gasson (2003) noted that most user-centred approaches are
plagued with technical mindsets, and their inability to accommodate for problem redefin-
ition and reflection within the design process. Such appreciation aligns well with what
Wright et al. (2006) referred to as “design-as-Engineering” mindset, which for years dom-
inated the field of HCI. In this regard, the design process used throughout this research
was more closely aligned with the tenets that define human-centricity over user-centricity
(Gasson, 2003). Nevertheless, given the particular emphasis on the notion of activities,
and the use of activity theory as a theoretical lens (Figure 4.2), the unit of analysis
throughout the design process was that of activities. This is in opposition to the focus
of the human-centred approach, where the needs, wants, and desires of the users become
the focus throughout the design process.
In this sense, the proposed design process was more closely aligned with the tenets
of activity-centred design (Gifford & Enyedy, 1999; Gay & Hembrooke, 2004). Still, the
differentiation between activity-centred and human-centred design happens more at a
conceptual level. Norman (2013) defined activity-centred design as an enhancement of
human-centred design, where the focus is on the understanding and modelling of design
outcomes around the conceptual model of the activities that people engage in. Neverthe-
less, activity-centred design usually fails to define a concrete design process or a concrete
set of deliverables (Williams, 2009). Nevertheless, the current design process is influenced
by activity theory as the lens through which data was viewed throughout and analysis
and synthesis were performed.
Furthermore, the chosen design process used throughout this research gave particular
attention to the stage of learning and reflection. In this regard, the design process was
more closely related with the six phases of define, discover, synthesise, construct, refine,
and reflect that Kolko (2011, p. 22) outlined. This model, first proposed by Zimmerman
et al. (2004), shares close similarities with the one seen in Figure 4.4, not only at the
process level but also at its methodological level. There is a clear emphasis on an iterative
design cycle that happens after the initial define and discover phases. Research findings
are continuously synthesised, prototypes are built and these are refined over time. At the
end of the process, a phase of “thoughtful reflection” is used to examine the actual process
that has been undertaken, as well as the success of the design intervention (Kolko, 2011,
p. 34).
As noted by Edelson (2002), the retrospective process of reflecting upon the design
goals, the design process, and the design outcomes, allows the designer-researcher to
put together a set of theoretical insights that reflect the subjective “understanding of
the design experience”. Hence, not only does the learn and reflection stage of the design
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process allows the designer to look back and assess the relative success of the intervention,
it also enables the designer to look at deeper subjects in order to gain useful theoretical
insights (Collins et al., 2004). Fallman (2008), when referring to interaction design, states
that such a reflective practice is an existential act that aids in further shaping the field.
It then becomes clear, following the previous descriptions, that the design process
propelled the research endeavour as a whole. This strategy followed what Fallman (2009)
has defined as design-oriented research within the field of HCI. It is through engaging
in the design process that the research methods become contextualised. Moreover, it is
through the study of the design process, and of the use of the design artefact, that research
knowledge is gathered and the research questions that guide the study are addressed.
Given this prominence of the design process as the guiding mechanism for this research
endeavour, it becomes relevant to discuss the use of the research methods in light of the
different stages that formed the design process.
4.4 Research Methods
Throughout this research endeavour, both qualitative and quantitative-oriented methods
were used to address the research questions. The preceding section defined the research
methodology as being an embedded mixed-methods research approach, with a particular
qualitative orientation. Added to this, it was made apparent that this research endeavour
moved beyond the sole study of what defines urban rail in-vehicle activities in order to
look at creating a design artefact.
As such, this research endeavour delved into practice, effectively producing a medi-
ating artefact or tool. The focus was then on creating such an artefact, but with the
purpose of accruing knowledge by both engaging in the design process, as well as ob-
serving and studying the use of the design artefact. In this sense, the research focused on
bridging theoretical insights with practical ones, in which the conceptualisation, creation,
deployment, and evaluation of the design were all paramount in gaining valuable research
insights. Given the design orientation of this research endeavour, it becomes useful to de-
scribe the set of research methods that were used according to the distinct stages within
the design process.
4.4.1 Define
The define stage is where data started to be gathered as a means to foster domain know-
ledge and to narrow the design space. Most activities undertaken in this stage related to
identifying the opportunity space that the design artefact would be addressing. Not only
was data gathered to justify the actual design artefact, it was also essential to form a
set of expectations which envisioned the way that the introduction of the design artefact
would affect change for the passengers and their current way of experiencing the journey
time.
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Figure 4.5: The use of existing literature, stakeholder interviews, and brainstorming ses-
sions were used to identify the design space, the use of a particular technology, and for
identifying the target users.
Norman (2013, p. 222), in his depiction of the human-centred design process, em-
phasised the need to foster understanding of people, i.e., the individuals that will be
making use of a product, service, or system. In light of the human-centred approach,
this is mainly achieved through the use of ethnographic methods. The researcher engages
in a series of context-immersed activities that produce a comprehensive understanding of
users and of the design space in which a solution is to be introduced. Contextual inquiries,
job shadowing, and participant observations are examples of ethnographic methods that
aim at gaining such understanding of human behaviour and its related motives (Raven &
Flanders, 1996).
Nevertheless, in the undertaking of this research endeavour I was presented with cer-
tain restrictions, which made the use of ethnographic methods impossible. These issues
are discussed below in the ensuing sub-section. Due to these restrictions, unobtrusive and
direct observations were instead undertaken (Patton, 2002, p. 263). Such observations
were done in an unrestricted manner, as the purpose was to notice areas of interest on
which to focus future design efforts.
Adding to the initial observations, a stakeholder interview with the transit operator
(and major stakeholder), Queensland Rail, was undertaken. The goal was to gather a
perspective from the transit operator as to what issues and concerns they had, and which
areas they were looking to improve upon. The outcome was not particularly conclusive,
with insights pointing only to the need to promote further customer engagement, a goal
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in which technology was seen as a useful supportive mechanism. The impact of the
stakeholder is also discussed below in the ensuing sub-section, entitled “Constraints”.
Both initial observations and the stakeholder interview were further enhanced with
a literature review and other secondary data collection. This produced further insights
about the issues that are usually associated with the use of public transport from the
passengers’ perspective. The use of secondary data, such as articles in local newspapers,
was useful in providing for a better contextualisation of the cultural and social aspects
that influence the use of public transport. Themes such as crowding, interaction with
fellow passengers, delays, and service quality issues from a local passenger perspective
were among those identified by means of secondary data. It was also through the use
of secondary data that interesting themes started to emerge, such as the willingness of
passengers to communicate with others using commuting newspapers.
Note that the depiction of the define stage in Figure 4.5 shows a bi-directional connec-
tion with the next stage of the design process, the iterative design cycle. As mentioned
previously, the outcomes of the define stage were not set in stone from the start, and the
problem/opportunity specification was revised based on new evidence gathered within the
iterative design cycle stage. As such, while the initial set of methods described here have
been useful in defining the intervention scope and consequent design space, the process
as a whole followed an iterative and incremental approach over time.
Intervention Scope
The delineation of the intervention scope, or of the design space, was influenced by the
identification of a set of opportunities within the in-vehicle stage of the journey. As
noted, the initial direct observations, the identification of research gaps within the relevant
literature, the insights gained by means of secondary data, and the stakeholder interview
all contributed to the overall delineation of the design space. Furthermore, the influence
of urban informatics as a lens (Foth et al., 2011) aided in defining urban rail vehicles
as rich socio-technical spaces, in which technology was seen as an enabler for new and
interesting experiences to unfold.
Initially, within the divergence phase of the delineation of the intervention scope, a
series of possible paths were identified. The use of technology to aid in combating issues
associated with crowding (Heaven, 2013), the use of technology to enable real-time explor-
ation of surrounding locations (Raper et al., 2007), and the use of technology to promote
hyperlocal content dissemination (Metzgar et al., 2011) were among the possibilities ex-
plored. The chosen overarching theme was that of enabling new ways for passengers to
explore the rich but yet challenging social space inside urban commuter trains.
This overarching theme was chosen for several reasons. The first was the emphasis
that I observed by passengers when writing to the local commute newspaper, where they
would explicitly send messages through the medium to communicate with others. This
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led to my noting the relevance that interacting with others had for some individuals, who
for whatever reason, failed to engage personally with others and used the newspaper to
convey messages.
Furthermore, safely exploring the social space in public transport is an area fertile
with challenges, and hence an area in which I perceived technology as being useful in
transforming how transit public transport and transit vehicles could be perceived by
passengers (Gordon & Souza e Silva, 2011; de Souza e Silva & Frith, 2010). Issues such
as interpersonal distance between passengers Katsikitis & Brebner (1981), cultural and
personal norms (Goffman, 1969; Bamberg et al., 2007), and personality traits of passengers
(Hult et al., 2011) all work to define the overarching and challenging social environment
inside transit vehicles (Jared, 2009).
Mediating Tool
Given the delineation of the intervention scope, the next step involved defining the con-
crete form or technology-mediating tool that would be used to engender the design con-
cepts. Within this research endeavour, and in light of the tenets that shape activity
theory, technology always finds a supportive role and hence is defined as a tool. As such,
technology is simply a means that works to mediate the way that individuals act and
express themselves with the external world. The conceptualisation and design of such a
tool is, within the interests of this research endeavour, seen as a means for expanding the
boundaries of how urban rail passengers as individuals are able to interconnect with other
fellow passengers, as they find themselves immersed within the in-vehicle stage of their
journey.
The mediating tool chosen was mobile technology and, more concretely, mobile devices.
The reasons for such a choice are as follows:
1. It is estimated that over 50% of Australians use a web-enabled smartphone (Tourism
& Transport Forum, 2012). This makes mobile technology a useful medium in which
to reach out to a high number of public transport passengers in a rather effortless
manner.
2. The use of mobile technology overcomes issues relating to physical constraints that
might exist within the transit operator’s infrastructure. This reduces the need to
depend on the local transit operator’s cooperation, which can be particularly difficult
given that the context of usage is inside commuter trains. The necessity to reduce
dependency on the operator was further impacted by the lack of engagement and
support, as has been previously described.
3. The use of mobile applications represents a low entry point for most users, given
the widespread use of mobile technology and its impact on individuals’ memory
schemata and delineation of mental models (Dutke, 1996). As such, mobile techno-
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logy is seen as being wide spread and familiar to a wide range of public transport
passengers.
Target Users and Journey Length
The main criteria used to define the target population was based on what I have pre-
viously identified as being the difficulties that existed in engaging in interaction with
others. While social interaction was an activity that raised interest from public transport
passengers, several difficulties impacted how individuals would engage with others in a
safe and socially-accepted manner. Hence, I focused on passengers that were interested
in engaging with others, but who would experience difficulties in trying to do so when
travelling or commuting by train.
Apart from the aforementioned criteria, the target population was delineated in a
rather broad manner, with the main factors revolving around the use of urban rail as a
method of transport, as well as the level of familiarity with mobile technology in general.
The major demographic characteristic for the target population was that it was com-
posed of individuals within the 18–44 age group. The first reason for choosing this age
group was that this is the age group of which most daily commuters and overall users
of public transport passengers in Australia (Australian Bureau of Statistics, 2008). As
such, when recruiting participants, there was a higher possibility of gaining insights not
only from a perspective of a daily commuter travelling to and from work, but also from
passengers that use the service occasionally. In this sense, the approach was expansive,
as the purpose was to gather insights from several different perspectives.
Secondly, individuals in the 18–44 age group are more prone to make use of modern
mobile devices. Recent figures have suggested that mobile device intake is higher in
the 18–24, 25–34, and 35–44 age groups (Nielsen Wire, 2012). Consequently, the intake
of deployed mobile applications will tend to be higher among these age groups. This is
particularly relevant as the purpose was to go beyond controlled experimental settings, and
move towards an “in-the-wild” deployment and evaluation of the design artefact (Rogers
et al., 2007).
In relation to length of journey considerations, the focus was on journeys taking place
within urban environments that had an average duration. In this sense, the length of
journey aimed for was of medium duration. Although no concrete definition exists of
what a short or a medium journey is, here a short journey consists of a maximum of 20
minutes, while a medium journey consists of a journey lasting between 20 minutes and 1
hour. Furthermore, the journey refers to the in-vehicle stage only. In other words, this
is the time that a passenger spends moving from one point to another inside a transit
vehicle. The medium journey (i.e., 20 minutes to 1 hour) choice was further justified by the
average time that public transport passengers spend travelling daily – 1 hour (Australian
Bureau of Statistics, 1996).
Both demographics as well as length of journey were used as guidelines, and not as
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measures that had to be necessarily enforced. In particular, these guidelines were useful
in the recruitment of research participants and the delineation of possible solutions, but
participants taking part in the field evaluation were not excluded based on demographical
aspects. The parameters chosen for the length of journey impacted the design direction
more than did the demographics of the target population. The reason behind this was the
acknowledgement that transit vehicles hold specific challenges that influence the behaviour
of individuals, independently of their personal traits, attitudes, or even behaviours outside
the socially constructed space of transit vehicles.
4.4.2 Iterative Design Cycle
The iterative design cycle represents the bulk of the design process. It was in this stage
that informed decisions, based on empirical evidence, were made towards the material-
isation of the design artefact. In essence, the iterative design cycle worked to explore the
different shapes that a final solution (embodied as a prototype) could take. The cycle con-
sisted of continuous modifications to the design artefact based on research, feedback based
on evaluation, but also on ideation and divergent thinking performed before converging
to a concrete final solution (Norman, 2013, p. 220).
2Iterative Design Cycle
Learn & 
Reflect
Direct Observations
Focus Groups
Activity Modelling
Low Fidelity Prototyping
Functional Prototyping
RQ1
Usability Testing
AttrakDiff
Laddering
System Content
RQ2 RQ3
RQ4
Research
Design
Evaluate
Figure 4.6: The design stage is composed of the three activities of research, design,
and evaluate. While the design activity in itself leads to the embodiment of the design
artefact, the research and evaluate activities have a paramount role in addressing the
proposed research questions.
The iterative design cycle is depicted in Figure 4.6, where it is shown that the iterative
design cycle is composed of the three activities of research, design, and evaluate. Note
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the interconnection between such activities, with the initial step of the iterative design
cycle usually being fuelled by research of the domain that has been previously defined as
the intervention scope. The insights gathered by the research activity enabled a continu-
ous deepening of understanding and refinement of how urban rail passengers went about
their in-vehicle activities, the underlying motives that propelled such activities, and what
elements contributed to impact those same activities. Such informed insights were then
transformed into conceptual models, and eventually into prototypes of different fidelities.
Thereafter, such prototypes were evaluated by the potential users of the design interven-
tion, and their insights further incorporated back into the cycle as a means of improving
on the results of the previous iteration.
Research
The research activity consisted of the use of several research methods aimed at producing
a deeper understanding of what is involved in the undertaking of in-vehicle activities by
urban rail passengers. As noted earlier, such insights might be attained using myriad dis-
tinct methods, with the preferences from a human-centred perspective gravitating towards
ethnographic methods, such as contextual inquiry and job shadowing. Nevertheless, as I
have previously expounded, the inability to gain support from the industry stakeholder
and transit operator made the use of such methods an impossibility. In turn, this led me
to make use of other methods of knowledge elicitation, methods which I now discuss.
Direct observations were useful in this research endeavour, as they allowed for
immersion in the contextual setting, and observation of problems, issues, and patterns as
they unfolded within a real-world setting (Pauly, 2010). The method gave rise to a rich
set of data, which was useful informing later stages of research as well as other enquiry
methods, given its emphasis on gathering behavioural data rather than solely attitudinal
insights. While observations were used both at the define stage and in the iterative design
cycle stage, observations followed a more focused approach, with a synthesising framework
being used to guide the phenomena to be observed (Patton, 2002, p. 278).
The synthesising framework included themes of interest, such as behaviours travelling
alone or accompanied, crowding, seat availability, behaviour, attitudes, mobile device
patterns of use, awareness of surroundings, and social interaction with fellow passengers.
The observations were further unobtrusive, as train passengers were unaware of being
observed. A mobile device (i.e., a tablet) was used to annotate the content being observed
in real-time, further contributing to the discreteness of the observations.
Additionally, data saturation was used as a technique for the observations. In other
words, observations were performed until no new patterns could be discerned. Further-
more, a plan was devised to explore train commuting according to different times of day,
different train lines, and in different types of trains and carriages. An example was to
observe train commuters in quiet carriages (i.e., carriages where only minimum level of
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Trip Number Route Name
1 Beenleigh (Outbound)
2 Beenleigh (Inbound)
3 Ferny Grove (Outbound)
4 Ferny Grove (Inbound)
5 Cleveland (Outbound)
Trip Length (Approx.)
60 minutes
65 minutes
30 minutes
40 minutes
60 minutes
6 Cleveland (Inbound) 65 minutes
7 Sunshine Coast (Outbound) 40 minutes
8 Sunshine Coast (Inbound) 40 minutes
Morning (outside rush hour)
Morning (outside rush hour)
Afternoon (outside rush hour)
Afternoon (at rush hour)
Afternoon (at rush hour)
Afternoon (outside rush hour)
Afternoon (outside rush hour)
Afternoon (outside rush hour)
Time of Day
Table 4.1: Details of the unobtrusive field observations. A total of 400 minutes of data
were collected, which included observations at different times of day and along different
routes within the rail network.
noise is allowed). The summary of the unobtrusive observations is outlined in Table. 4.1.
Focus groups was the other research method chosen to gather insights about atti-
tudes and perceptions towards the use of urban rail and the undertaking of in-vehicle
activities by passengers. Throughout this research endeavour, focus groups as a research
method were used to gather data about how passengers currently viewed their interac-
tion with the transit operator, what they felt about their in-vehicle activities, and how
they perceived their fellow passengers. Focus groups were chosen due to their ability to
generate lively and vivid discussions between participants, being particularly well suited
for exploratory research as it usually leads to potentially valuable insights by means of
unexpected discussions (Stewart et al., 2007, pp. 9–10). Furthermore, and as Kuniavsky
(2008) noted, focus groups are not a silver bullet that can be used to justify design de-
cisions, but they are nevertheless a useful method to uncover what and how individuals
think about a particular subject.
Additionally, given that the intervention scope focused on social interaction between
train commuters, focus groups were a useful research method to gather insights not only
how participants thought about their fellow passengers, but how their opinions were in
alignment (or not) with that of the other participants. This promotion of interaction
between participants who hold contrasting opinions and world views is useful, as it leads
to discussions that would otherwise be difficult to achieve by means of single interviews
(Stewart et al., 2007, p. 9–10). Furthermore, an informal variation of focus groups was
performed at the beginning of the iteration cycle. This involved a group of academic
experts and colleagues. Here the purpose was to simply discuss, in a group format, the
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Number of 
Participants
Relative 
Frequency
Total
Sex Usage Frequency
18-25 Male 3+ p/w
9 11 4
37.5% 45.8% 16.7%
24 (100%)
12 12
50% 50%
24 (100%)
14 5 5
54.8% 20.8% 20.8%
24 (100%)
Female26-34 35+ 1-2 p/w 1 p/m
Age Group
Table 4.2: The overview of the focus groups participants. In total, 24 individuals took
part in the focus groups. A broad sample was achieved, with participants belonging to
different age groups, as well as using public transport with different frequencies.
concept behind the design artefact, and further perform formative evaluation of an initial
functional prototype.
The informal and initial focus group (or group discussion) involved 6 individuals,
and lasted for approximately 30 minutes. This involved both users and non-users of
public transport. The remaining focus groups encompassed 24 individuals and lasted
approximately 1 hour and 30 minutes. All of the participants were public transport
users, ranging from daily commuters to sporadic travellers. Participants were recruited
using a combination of social media and newspaper advertising. Additionally, participants
were given a AUD30 voucher for their participation in the focus groups. The summary
of participants for the 6 focus groups involving public transport passengers is shown in
Table 4.2.
The strategy followed for the focus groups was that of a funnel approach. Initial
questions were general in their nature, but increasingly the focus would move towards
the subject of how participants would experience their current train journeys, how they
would appropriate the use of technology, and how they would perceive fellow passengers
and interact with them. Additionally, the focus groups were segmented into two distinct
parts. While in the first part the focus group would be run normally, in the second
part, participants would be presented with a functional prototype of a mobile application
that was designed to facilitate the exploration of the social space inside urban commuter
trains. Herein the purpose was to present concrete solutions that, even though not final,
would elicit responses from the users as they interacted with the prototype. The discus-
sion about functional prototypes is continued within the design activity sub-section below.
Analysis of the research findings for both observation and focus groups followed a
thematic analysis approach. While a concrete and well established procedure is missing
on how to perform thematic analysis, the process used throughout this research endeavour
followed the recommendations puts forward by Braun & Clarke (2006). As seen in Figure
4.7, the process consisted of 6 steps where after initial immersion in the data, themes
started to be identified and were iteratively refined until a set of high-level and meaningful
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Final theme 
naming and 
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Iterative theme 
refinement
Figure 4.7: The thematic analysis that was followed to structure findings gathered
throughout the research activity.
outcomes was obtained. Commonly, this process would be revisited, applying a test-retest
approach as to address validity concerns.
Thematic analysis was used for analysing content gathered from both the direct obser-
vations as well as from the focus groups. This allowed easy comparison and identification
of any themes shared across the two different types of datasets, thereby addressing valid-
ity concerns. Furthermore, all content was transcribed verbatim and analysed within the
specific context. Both the direct observations as well as the focus groups were analysed in
order to produce structured findings by means of thematic analysis. Furthermore, while
thematic analysis can be performed using a bottom-up approach, in alignment with the
grounded theory perspective (Ezzy, 2002, p. 88), in this research endeavour thematic
analysis was performed following a top-down approach.
The top-down approach was chosen so as to ground insights in a theoretical framework
(Braun & Clarke, 2006). This allowed interpretation based on the tenets of activity
theory, therefore facilitating the understanding of the data and the consequent creation
of meaningful connections between what would otherwise been perceived as unrelated
elements. Furthermore, the thematic analysis followed a latent theme approach, where
themes were identified not on explicit utterances by participants, but instead by means of
interpretation. The use of a latent theme approach to thematic analysis is further aligned
with the philosophical constructivist underpinnings that shape activity theory (Kuutti,
1996; Raskin, 2002).
Design
The design activity consisted of a set of methods to model the design intervention, both at
a conceptual level as well at an interactive and visual level. Here, the focus was given to
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rapid prototyping. The first step would usually consist of creating paper and low-fidelity
prototypes, emphasising not the actual visual outcome but instead the abstract layout and
the kind of interactive elements and their positioning within the interface space. These
wireframes would then be improved in relation to their fidelity, until a functional and
high-fidelity prototype was produced. The construction of the prototypes was also based
on a set of previously established conceptual models.
Research 
Bridging
Artefact 
Bridging
Research
Prototype
METHODSTYPE
Domain to Solution 
Bridging
METHODSTYPE
Activity Checklist
Activity System Modelling
Domain Modelling
Hierarchical Task Analysis
Object/Actions Analysis
Solution Modelling
Figure 4.8: The design activity produced a series of conceptual models, ranging from
domain modelling by means of activity modelling and activity checklist usage, to the
modelling of the solution space by means of task analysis and object/relationships analysis.
Conceptual design is particularly useful in bridging the different stages of the design
process, namely from research to the actual artefact.
As such, conceptual design was used to model both the domain and solution spaces.
For the most part, the findings gathered throughout the research stage were used as an
input for the synthesis of the collected data. While thematic analysis produced a series
of themes that were useful in discerning the current state of how social interaction was
performed by train commuters, it was necessary to produce actionable outcomes that
could be used to move towards the solution space.
The rationale behind the use of conceptual models is depicted in Figure 4.8, where it is
visible that conceptual design achieved three levels of bridging. First, it allowed bridging
between structured insights, as it took the inputs from the research activity and used
them to define a set of domain models. It achieved domain to solution bridging, as the
knowledge gathered by domain modelling was used to move into modelling the solution.
Finally, it achieved artefact bridging, as solution modelling created the blueprint for
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Physical Abilities
Passenger
Relate with
fellow passengers
Social and Cultural Norms
Personal Traits
Fellow Passengers Someone interesting
Feel related
and stimulated
Fail to engage with 
fellow passengers
Feel rejected and
disappointed
Someone not interesting
ORCrowding
Time of Day
Figure 4.9: Activity system modelling for social interaction between passengers inside
commuter trains. Note the presence of a series of tensions, and the effect that a failed
social interaction can bring to the activity outcome.
building the design artefact.
Activity system modelling was the first step performed in the design activity, where
structured findings were used to represent how social interaction, as an activity, was
performed by passengers inside commuter trains. Activity system modelling consists of
viewing structured findings in light of the theoretical lens of activity theory. This allowed
the opportunity not only to grasp the overarching contextual elements of the activity, but
it also enabled the identification of a series of tensions. Tensions were then used as a means
to identify particular issues within the activity. In turn, this enabled envisioning how the
design artefact could work in order to improve the activity and current perceptions of the
subjects towards it. Activity system modelling was further informed by recommendations
defined within the activity checklist, as per Kaptelinin et al. (1999).
The result of the activity system modelling is shown in Figure 4.9, where the model
depicts the forces at work when passengers engage in social interaction with other pas-
sengers. Note that such depiction refers to social interaction between strangers. Clearly,
social interaction with known others would require a revision of the model altogether.
One of the most interesting aspects of the model is the usual perceived risk that is associ-
ated with talking with an unknown other. Failure to engage in a successful conversation
can lead to feelings of rejection and disappointment, which are corroborated by existing
empirical evidence (Knowles et al., 2014). Furthermore, the failure to read specific social
cues and to determine whether someone is interested in engaging in a conversation, or
the tension that exists between engaging in a conversation with someone that is deemed
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0. Engage in a private chat
1. Move to private chat 
screen
1.1 Search for someone to 
chat 
1.1.1 Insert content to 
send 1.1.2 Send content to user
1.1.3 Get feedback about 
content sent
2. Sign in 3. Register
1.2 Start the private chat 1.3 Cancel search for someone 
Plan 0. 
Go to 1
If not signed in, go to 2
If not registered, go to 3
Plan 1.1 
Go to 1.2
If not interested, to go 1.3
Figure 4.10: An example of the hierarchical task analysis, where a set of identified tasks
to be supported by the design artefact are modelled.
uninteresting, are other factors that add to the complexity of the activity.
Through activity system modelling, a series of elements were identified in order to
define the focus of the design artefact further. Namely, and again based on the previ-
ous research analysis, certain aspects such as anonymity, ability to convey interests and
identify others’ interests, the ability to overcome personal trait characteristics (e.g., in-
troversion), having control over how a conversation develops, having the ability to feel
stimulated by the act of conversing with others, and being able to communicate openly
with others, were all identified as high-level requirements.
Such requirements were then translated into a set of tasks that the design artefact
would support. Through the use of task analysis, the focus went from the understanding
and modelling of the domain, to the modelling of the solution. The method used to
effectively define such tasks was that of hierarchical tasks analysis. While task analysis
can be thought of as fully fledged field data collection set of techniques that is used to
understand and analyse current ways of doing (Dix et al., 2004, p. 511), task analysis
can also be used to move towards the conceptualisation of a new solution (Kuniavsky,
2003, p. 182). As such, the purpose of task analysis herein was not to identify a set of
requirements, but instead to move towards the model of the solution space.
An example of the hierarchical task analysis is seen in Figure 4.10, where the task of
engaging with someone in a private chat is described in a hierarchical fashion. The main
task (which under the lens of activity theory is part of a larger activity) was consequently
divided into a set of sub-tasks, where a specific plan for execution defined the expected
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Object Attributes
User E-mail, PIN, Screen
Passenger (IS-A User)
(HAS-MANY) Details,
(HAS-MANY) Interests,
(HAS-MANY) Options 
Details Nickname, Avatar
Interests Description
Options Information, Blocked User List, PIN, Change User Account
Actions
Register, Sign-In, Sign-Out
Search For Passenger, Cancel Search, 
View Details, Block Passenger 
Modify, Cancel
Choose, Add, Remove, Cancel
Select Option, Cancel
Chat Room Name, Join Date, (HAS-MANY) Passengers, (HAS-MANY) Messages Join, View Details, Exit
Messages Content, Date, Sender Write, Delete, Send, Choose Emoticon
Screen Mode Descriptive Icon, Screen Content Choose, Perform Operation
Table 4.3: An example of the object/actions analysis, where a set of conceptual objects,
their attributes, and related operations are defined.
sequence of steps. Note also the avoidance of using technical terms to describe the task.
This is because the task analysis model, and the move towards the solution, was based
on the input gathered from the research with participants.
As such, the way that participants talked about their experiences, their way of thinking
about the current activity of social interaction, and their understanding of technology and
how it works are all aspects that formed their mental models. Mental models are ways
of understanding the world, and it is advantageous to support design solutions that align
with such ways of thinking, so as to attend to usability considerations, such as learnability
(Johnson, 2010, pp. 133–135).
The last method to be used for conceptual design was that of object/actions analysis.
The purpose of it was to specify, in concrete, the actual conceptual objects that would
be exposed to the end-user and the actions they would support (Johnson & Henderson,
2011). As noted by Johnson (2010, p. 136), the conceptual model that results from the
object/actions analysis should be simple, in order to reflect the absence of objects that
are too closely related with the implementation model of the design artefact.
The object/actions conceptual model is seen in Table. 4.3, where the three elements
that define the model are shown: the object, the attributes of that object, and the actions
that such object supports. Note that these are the objects which the user conceptually
interacted with, therefore making the underlying implementation model and the techno-
logy used to engender such implementation agnostic.
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Prototypes were built based on the conceptual models. Several different prototypes
were used throughout the design process, ranging from low-fidelity to high-fidelity. While
low-fidelity prototypes were used more as a means to visualise the potential form that
the solution would take, high-fidelity prototypes were used to gather valuable insights
from participants. Figure 4.11 demonstrates the process that was used to derive a high-
fidelity prototype from a paper low-fidelity wireframe. Also note that although low-fidelity
prototypes served as a basis from which the high-fidelity prototypes were to be designed,
modifications from low-fidelity to high-fidelity were still common.
Furthermore, the construction of the high-fidelity prototypes followed a horizontal
strategy to prototyping. As noted by Holmlid & Evenson (2007), a prototype is indeed a
representation of something else, and the way that such a concept is presented to the user
can be done either vertically or horizontally. Here, the horizontal approach was chosen
so as to present a set of broad functionality, albeit not fully implemented or fine-tuned.
The purpose was to gather insights from participants that would go beyond the simple
envisioning of how the design artefact might work, to the actual use of a working product.
Having participants use the prototype, and interact between themselves through the
prototype, was also a means for them to experience the actual usage of the artefact,
and how it would work in reality to mediate social interaction with their fellow train
commuters. Furthermore, and following a rapid prototyping strategy, the prototypes
were made to be easily modified and extended. In summary, the use of high-fidelity,
functional, and horizontal prototypes was done to “put the functionality in context and
in a goal or task related sequence of actions and activities” (Holmlid & Evenson, 2007).
Additionally, the prototypes were used as a means to evaluate the design artefact.
Evaluate
The evaluate activity consisted of the use of several methods so as to attain a comprehens-
ive evaluation of the design artefact. As I have noted previously, prototypes of different
fidelities were iteratively built. In order to provide direction for the evolution of the pro-
totypes, there was the need to continuously evaluate such prototypes with participants.
Evaluation was done according to three levels, each of these levels having a different pur-
pose. The levels of evaluation are depicted in Table 4.4, where the purpose for each type of
evaluation is shown. These three levels of evaluation are in alignment with the three types
of usability testing defined by Rubin & Chisnell (2008, p. 28), with the difference that
insights from user experiences were a major point of concern throughout this research,
and not the sole assessment of usability.
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Fidelity Level
- +
Figure 4.11: The prototype evolution according to fidelity level. Lower fidelity paper
prototypes were constantly used to imagine a possible solution for a specific interface.
Thereafter, a higher fidelity prototype would be built so as to more closely approximate
the final functional prototype. Finally, the final prototype would be informed by the struc-
ture that the wireframes defined. Also note that the prototypes undergo this continuous
transformation in each of the iterations.
Formative evaluation was performed during the initial iterative design cycles and in-
cluded in the focus groups. Formative evaluation was first used in the informal focus group
session with the expert users, as well as in all other focus groups that were performed
with train passengers (Table 4.2). As noted previously, focus groups were separated in
two distinct parts, where the second part consisted of presenting a functional prototype
to the participants. These, in turn, would be asked to make use of the prototype and
interact with the other participants, assuming that they would be using the prototype
in a normal train journey. Information about their experience using the prototype, how
they would envision the prototype being used in a “real-world” context, and insights about
their overarching experience were collected.
The evaluation was done as a means for gathering insights about the concept itself,
and to further identify any potential issues that might hinder the future acceptance and
deployment of the design artefact (Rubin & Chisnell, 2008, p. 30). As noted by Edelson
(2002), formative evaluation is a central component in narrowing the solution space as it
promotes a deeper understanding of the design context.
After several iterations, the functional prototype reached a stage where it was ready to
be gauged in relation to its usability and user experience components in a more objective
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Formative
Summative 
(Assessment)
Summative 
(Validation)
Exploratory Usability/UX Tests
During Initial Design Cycles
Open-Ended Questions
Unscripted Testing
Assess Usability and Readiness of 
Prototype for Public Release
During Middle/Final Design Cycles
Close-Ended Questions
Task Completion and Error Rates
General UX Assessment
Validation in Actual Context
Unrestricted Use of Artefact
After Release to Public
UX Laddering Interviews (Means/End)
AttrakDiff Questionnaire
System Log Analysis
Purpose Methods
Evaluation
Type
Table 4.4: The three different levels of evaluation used throughout the design process.
Increasingly, evaluation was directed to the validation level, where the design artefact
was tested after it was released to the general public to be used without restrictions in
the context of train commuting.
manner. As such, a summative assessment evaluation was performed, where the purpose
was to assess the current state of the functional prototype and its readiness for deployment.
The focus was then to measure task completion times, error rates, and to gain a perspective
of the overall rating that participants had of the functional prototype. To this effect,
6 participants were recruited to undertake usability tests, to fill up a user experience
questionnaire, and to do a quick follow up semi-structured interview lasting around 15
minutes. These 6 participants were in alignment with the previously described criteria
for the target users, with 2 of the participants already taking part in the focus groups.
According to Nielsen (1994), between 3 and 5 participants is seen as a reasonable
number to identify a number of usability issues in a product. As such, 6 participants
was sufficient to identify any significant usability issues in the prototype. In relation to
the assessment of the user experience, the User Experience Questionnaire (UEQ) was the
instrument used. The UEQ is a simple and fast method to assess several dimensions of an
interactive product, and can be used to enhance usability measurements (Laugwitz et al.,
2008).
The usability tests per se were conducted in a laboratory setting, and followed a well-
defined protocol. A set of pre-defined research objectives was made, including “How easily
can the user register with the system?”, and “How easily can a user send a message to
another user?”. The usability testing followed a within-subject design, where transfer-
ability effects (Perkins & Salomon, 1992) were accounted for by means of randomising
the order in which the 13 different tasks were performed by the participants. To finalise
the summative assessment evaluation, the participants were asked a series of questions
relating to their experience using the system, both from a pragmatic perspective, as well
as from a hedonic one.
The output gained from the summative assessment evaluation led to the identification
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of a series of issues relating to usability, as well as to the underlying functioning of the
system. For example, participants found the process of starting an individual chat with
another passenger somewhat confusing. Additionally, participants felt that having to
choose the route that they were travelling in was somewhat cumbersome, as there was a
tendency to expect the prototype to infer such information automatically. Nevertheless,
the overall assessment by the participants made it clear that the prototype was ready to
be deployed, with the exception of some minor issues that were addressed.
The final level of evaluation was the validation evaluation. The purpose was to move
beyond the controlled experimental setting, and instead deploy the functional prototype
in the actual context of usage for which it was designed. “In-the-wild”, or in situ, studies
provide noticeable advantages over studies undertaken in lab environments (Rogers et al.,
2007). They allow gathering of insights about how individuals appropriate technology, in
actual context of usage, uncovering unanticipated shortcomings of the prototype. In situ
evaluation was then essential to provide empirical evidence about the appropriateness of
the technology-mediated tool in the context for which it was designed.
A field trial was then designed, where participants were invited to take part in a
two-week study. For their participation, participants would enter a draw to win 1 out
of 3 AUD150 vouchers. The pre-requisite was that they would need to make use of the
prototype during rush hour on weekdays. To this extent, a purposive sampling strategy
was applied, where a call for participants who commuted daily to and from work was
released to local newspapers. In addition, there was a general media release describing
the purpose of the prototype. Hence, the number of users that used the prototype was
higher than the number of participants taking part in the trial. Overall, the prototype
was made available to the general public for approximately three weeks, after which it
was disabled due to demands by the funding body.
This final summative validation evaluation was performed using three distinct meth-
ods. The first was a user experience laddering interview, whose purpose was to effectively
connect the functionality provided by the prototype with the motives that led the users
to make use of the prototype in the first place (Vanden Abeele et al., 2012). The un-
derpinnings of the laddering interview are based on means-end theory, an approach that
links behaviours with values and meanings that users project onto products and services
(Leitner et al., 2008).
Laddering works by establishing an hierarchy, where the highest level corresponds to
values, and the lower level to concrete attributes. A series of concepts are then defined
at the different levels of the hierarchy. The laddering interviews were subject to content
analysis (Kirppendorff, 2013), where a series of concepts were extracted and defined ac-
cording to each of the hierarchy levels (five levels in total). To address reliability issues,
several test-retests were used to iteratively improve the content analysis. Furthermore, the
cut-off levels within the hierarchy were adjusted in order to maintain the recommended
2/3 of all existing links between concepts (Abeele & Zaman, 2009).
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Laddering provided a useful means to uncover the extent to which high-level goals
(i.e., psychological needs), that were identified in light of activity theory, were satisfied
through the functionality provided by the prototype. Hence, the focus went from simply
assessing the user experience of the prototype itself, to the need to understand the kind
of experiences that were being afforded or being facilitated by the prototype. This leads
back to the very definition of user experience, and the fact that user experience can refer
to both the assessment that is made towards a product, service, or system, but it can
further refer to the actual experiences afforded by such a product, service, or system (Roto
et al., 2011).
The insights about the use of the prototype were provided by 10 different users, who
were invited to do a paid (i.e., AUD30 voucher) follow-up laddering interview. The inter-
views included the use of the AttrakDiff questionnaire, a well established and validated
instrument used to assess both the pragmatic and hedonic elements of the user experi-
ence of a product (Hassenzahl et al., 2010). Furthermore, and given that the AttrakDiff
questionnaire was also available on-line, 2 additional users – other than the 10 that did
the laddering interview – completed an on-line version of the AttrakDiff.
Finally, all messages sent through the prototype were stored centrally. As such, a
system log content analysis (using a test-retest approach) was performed to gather further
research insights. This derives from the research strategy of using several methods of data
collection so as to enhance research findings. It is paramount to note, however, that the
purpose of the final summative evaluation was not to gather particular insights about the
functional prototype per se. Although the use of AttrakDiff was indeed deployed to assess
the notion of user experience of the design artefact, the overarching aim was to focus on
those qualities that worked (or not) to align the artefact with the underlying motives and
values of the users.
Given this, usability considerations were taken into account to an extent that did
not not undermine the efficacy and effectiveness of the design artefact to a great extent.
But, as Hassenzahl et al. (2010) noted, pragmatic qualities of products are better seen as
“hygiene factors”: they must be so attend to as to avoid any impact they might otherwise
have on the overarching experiences that are mediated by the artefacts. Nevertheless, all
the kinds of evaluation performed within the iterative design cycle were done in order to
improve the initial designs, and in the end to assess the extent which the design artefact
aligned with the expectations and underlying needs of the users. However, for the design
process to be complete it was necessary to move beyond the scope of train commuting,
and, in effect, reflect on the meaning of the insights gained in relation to the overarching
field of public transport and the notion of passenger-centric innovation.
4.4.3 Learn and Reflect
The learn and reflect stage established the end of the design process (Figure 4.12). In es-
sence, this stage allowed for a critical reflection on how the design process was undertaken,
91
3Learn & Reflect
Define
RQ2
Self-Reflection
 Expert Interview
Analogical Generalisation
Learn & Reflect
Iterative
Design
Cycle
Overarching 
Insights
RQ1 RQ3 RQ4
Figure 4.12: The final stage of the design process consisted of a self-reflective exercise
about the outcomes of the design process. This further included insights from industry,
and the analysis of existing data so as to enhance transferability of knowledge through
the use of analogical generalisation.
the extent which the outcomes of the design were successful, and the extent to which the
insights gained by the design research approach were meaningful and transferable to the
field of public transport as a whole.
The notion of success can have a different meaning depending on whether the design
process is being taken with a commercial output in mind, or whether the design process
is used as a means to produce research outputs (i.e., design research). This research
endeavour was not preoccupied with quantitative metrics that defined the success or
acceptance level that the design artefact had in acquiring market share (Fallman, 2009).
Instead, it was focused on producing insights about the relevance, inventiveness, and
extensibility of the research outcomes that were afforded by engaging in the design process.
As argued by Zimmerman et al. (2007), the design research contribution can be eval-
uated according to four distinct lens:
1. The design process in itself
2. The invention level of the design artefact
3. The relevance of the design artefact in the real-world
4. The extensibility that the research output has beyond the current context
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The design process in itself has already been thoroughly described, including the rationale
behind the choices of methods that were used. Furthermore, both the inventiveness and
the relevance of the design artefact are constantly mentioned throughout this research
endeavour. Indeed, both of these themes are associated with research questions RQ1
through to RQ4, and are effectively addressed in the define and iterative design cycle
stages. The knowledge accrued throughout these two stages contributed to establishing
the extent to which the design artefact integrated a series of subject matters to address
a specific situation (i.e., inventiveness), as well as its relevance in addressing a real-world
issue and the reasons why it should be considered useful (i.e., relevance).
On the other hand, the extensibility of the research output was addressed in the learn
and reflect stage. Here the purpose was to look beyond the current context of applicability
of the design artefact in the context of the in-vehicle stage of a passenger train journey.
From this perspective, the learn and reflect stage looked at understanding how the know-
ledge created from addressing research questions RQ1 to RQ4 could lead to actionable
outcomes in contexts beyond the original scope of intervention. As what happened in the
define stage, the learn and reflect stage focused not on addressing any particular research
question per se, but instead on perceiving the meaning of the research insights in relation
to the overarching theme that spanned across all of the research questions.
Within the learn and reflect stage, the main purpose was to present a convincing
argument that emphasised the necessity and usefulness of moving away from the confines
of pure functionality within public transport. To this purpose, the learn and reflect
stage represented a full circle closure for the research endeavour, as it referred back to
the notions that stemmed from the define stage relating to passenger-centric innovation.
Additionally, the learn and reflect stage used empirical insights gained from the research
with participants, comparing them with existing insights from public transport, as well
as other related domains (e.g., the car industry).
The purpose was to promote analogical generalisation (Smaling, 2008), allowing for
transferability from the study of in-vehicle activities in urban rail, to the more encom-
passing domain of public transport. The approach was then to reflect upon the meaning-
fulness of the empirical insights gained from engaging in the design process, what they
meant to the field of public transport, and how those might apply to the way other related
fields approach innovation.
The learn and reflect stage was mostly propelled by already existing secondary data,
but was also supplemented with an informal interview with an expert from the aviation
industry, as well – as I have already mentioned – with insights gained from the research
participants. There was an emphasis on producing comparisons with the aviation industry
due to the resemblance relating to travelling in shared spaces, and the fact that the
aviation industry is particularly well known for introducing innovative concepts so as
to promote further engagement with passengers. Furthermore, there was a comparison
with the car industry, as a means to emphasise the emotional gaps that exist between
93
public and private transport, and the investment and effort that is being expended by car
manufactures to exploit current technological trends.
In sum, the learn and reflect stage of the design process worked not only to look back at
the outputs from the previous two stages, but it further worked towards the generalisation
of the research outcomes. Here the notion of generalisation of results differs from that
used in quantitatively-oriented studies. Generalisation in this sense relates more to the
ability of producing insights that support the argument that the obtained results can be
transferable to other similar contexts. As Edelson (2002) has argued, the “point of design
research is to generate theories that could not be generated by either isolated analysis or
traditional empirical approaches”. The subject of the validity of such generalisations and
the limitations of this research are discussed in the following section.
4.5 Research Validity and Limitations
A major concern surrounding all research endeavours, either qualitative or quantitative,
is that of validity and reliability (Kirk & Miller, 1986). While for quantitative studies the
notion of validity is concerned with the removal of confounding variables to the greatest
extent possible, qualitative research takes a distinct approach. As Maxwell (2005, p. 106)
noted, validity in qualitative research is a matter of ensuring that the inferences made
based on the collected data are credible. Validity is not the attainment of an absolute
truth. Instead it is about ensuring that any interpretation of the data is verisimilar; it
is grounded in a coherent and logical argument and finds further support outside the
researcher’s own interpretation. For this purpose, a series of mechanisms were put in
place in order to address validity threats.
The first aspect to refer to is the influence that activity theory, as a theoretical lens,
had in this research endeavour, as this addresses what Creswell & Miller (2000) referred
to as researcher reflexivity. Even though this research followed a pragmatic approach
to research, it nevertheless was impacted by the constructivist nature of activity theory.
Such influence was felt in the way that data was collected and analysed. Data collection
was impacted, as the theoretical lens worked to guide (at a high-level) the kind of events
to be attentive for when performing field observations, as well as the kind of questions to
ask both in focus groups and interviews.
Analysis of the data was impacted, as thematic analysis was performed following a
latent theme approach. As such, there was a tendency to look for underlying themes to
be included in an overarching structure that borrows from activity theory. Nevertheless,
activity theory is a well established theoretical framework that has a long and rich his-
tory. Its extensive use in fields such as HCI, interaction design, information systems and
instructional design, among many others attests its strength and its wide applicability.
Furthermore, activity theory has been used solely as a high-level theoretical framework,
which made it open enough to include other complementary perspectives and theoretical
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insights.
This was particularly relevant in thematic analysis where, despite a tendency to group
items according to pre-defined categories, the analysis was not overly impacted at the
actual theme identification level. This was due to the fact that interpretation was not
solely dependent on theoretical insights provided by activity theory. Instead, there was
a constant effort to support data interpretations by making use of distinct theoretical
insights that worked to corroborate the explanations put forward. As noted by Kirk &
Miller (1986, p. 50), the use of theoretical insights to explain phenomena is at the very
core of both reliability as well as validity.
An additional mechanism that was used to address validity was that of a “rich data”
strategy (Maxwell, 2005, p. 110). This consisted of following existing recommendations
when it comes to direct observations, with rich and detailed descriptions of the observed
phenomena being undertaken in situ (Patton, 2002, p. 303). Furthermore, all focus
groups and interviews were audio recorded and transcribed verbatim. Despite the tran-
scription being performed by a sole researcher, the content was made accessible for further
inspection and review by fellow authors and supervisors. Additionally, interpretations
made throughout this research endeavour were supplemented with contextualised tran-
scriptions, and when appropriate such interpretations were cross-referenced with external
sources in order to further support the interpretation of the data.
Another aspect that contributed to addressing validity threats was the attention taken
to reduce reactivity. This was done both when performing direct observations and when
undertaking focus groups and interviews. Field note taking was done with the use of a
digital device, making it difficult to discern by individuals. Added to this, several measures
were taken to create a welcome and productive environment to participants in both focus
groups and interviews. These measures included introducing the research purpose clearly,
making participants feel comfortable by engaging in the dialogue from an equal position
of power, making it clear that participants’ opinions would not be judged, and avoiding
the use of leading questions.
Data analysis followed a latent theme approach, which sought to understand under-
lying meanings, rather than the exact words or sentences uttered by the participants.
Additionally, and in particular when performing interviews, there was particular atten-
tion to gaining participant feedback from interpretations made in situ. This addresses
what Maxwell (2005, p. 111) referred to as respondent validation, where the participants
were invited to confirm or disconfirm interpretations made by the researcher. While this
kind of validation is far from flawless, it gives participants the opportunity to reflect on
their own opinions, and potentially adjust their expressions to more closely align with
what they meant. Validity at the analysis level was further accounted for by doing what
Hesse-Biber (2010b, p. 90) referred to as negative case analysis. This involved look-
ing for disconfirmatory cases within the collected data, when specific interpretations and
relationships between elements were inferred.
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The strategy used throughout the research endeavour further promoted the use of sev-
eral methods of data collection, each having different strengths and weaknesses. One of
the advantages of using a mixed methods research strategy was its ability to perform tri-
angulation. This allowed to cross-referencing information gathered from distinct sources,
effectively working to assemble corroborating or contradictory information that emerged
from the raw data in relation to a particular interpretation. However, triangulation was
performed while noting the particular strengths and weaknesses of the methods (Maxwell,
2005, p. 112). Furthermore, quantitative and qualitative measurements were scrutinised
carefully, as it is the case that these two methods effectively measure different constructs.
This was particularly noticeable when measuring user experience using both standard-
ised questionnaires and interviews. The strategy here was to ask participants to fill up
the questionnaire beforehand, and then to go through it with them in case some of the
answers were unclear. This was also a means of eliciting respondent validation.
Furthermore, and as I noted at the beginning of this section, reliability is another
concern that needs to be considered in any research endeavour. While from a quantitative
point of view reliability refers to the predicability and repeatability of a set of results (Kirk
& Miller, 1986, p. 19), in qualitative research reliability pertains to the verifiability of
the results. While some researchers argue against assessment of reliability in a qualitative
study (Golafshani, 2003), this research endeavour gave special attention to providing a
clear and detailed description of the data collection procedures. Furthermore, reliability
has been accounted for in observations by following a plan that included observations at
different times of day and with different levels of crowdedness. Finally, reliability was
accounted for by following constant “test-retest” procedures when performing thematic
and content analysis, where the purpose was to ensure that initial interpretations were
consistent across future attempts at analyses.
Finally, when it comes to the generalisability (or external validity) of the research out-
put, a qualitatively-oriented approach does not make use of inferential statistics in order
to expand outcomes to the “general population”. Instead, the purpose of generalisability
in qualitative research revolves around the concept of transferability and the plausibil-
ity of the attempt to generalise research insights to a context other than the original
scope (Maxwell, 2005, pp. 115–16). To this extent, several strategies can be applied in
qualitative research, with Boeije (2010, pp. 180–181) referring to both theoretical and
variation-based generalisations. Both of these approaches follow an inductive reasoning
approach to generalisation, with the analysis of similar “cases” to the original context of
the research endeavour being used to develop a more general theoretical outcome.
Nevertheless, Smaling (2008) argued for another form of generalisation, that of ana-
logical generalisation. The idea behind it relates to building more general theoretical
insights not by means of testing similar cases, but instead by applying analogical argu-
mentation. The purpose is then to provide a sound argument that enables for a plausible
extension from one particular domain or context to a more general one.
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In this regard, this research endeavour made use of such a generalisation strategy
by focusing not on analysing similar cases relating to in-vehicle activities within urban
passenger rail. Instead, it looked at related domains of transport, such as the car and the
aviation industries. Here, the purpose was to identify current strategies, analysing the
objectives and purposes of promoting certain measures in those domains, and how this
compared with the domain of public transport. This was further enhanced by including
an aviation expert’s insights, as well as going back to the empirical data collected during
the design process.
To finalise, it is pertinent to refer to the inherent limitations of this research endeavour,
which are brought about by its own nature. Given its qualitatively-oriented focus, this
research was limited in the sense that it focused not on creating generalisations, but
instead on putting forward theoretical insights that lend themselves to empirical testing.
As such, this research followed a mostly inductive approach to research. The goal was to
produce empirical foundations that, when taken together and contextualised, provided a
set of valuable insights into the undertaking of in-vehicle activities that are mediated by
technology. Ultimately, while generalisation and transferability of the insights were not
attained by means of statistical inferences, they were nevertheless built on strong and well
founded argumentation and supported by existing evidence.
Additionally, and I have noted previously, a series of restrictions and constraints im-
pacted the direction of this research. In particular, the lack of support from both the
funding body and the industry stakeholder limited the research activities within the design
process. Not only my ability to use certain research methods was impacted (e.g., contex-
tual enquiry), but also the extent to which I was able to collect data and engage with
participants was also hindered. This was particularly noticeable when performing the in
situ evaluation of the prototype, where the lack of support from the industry stakeholder
and the added constraints imposed by the funding body, had a negative impact on the
research outcomes. These constraints impacted both the quantity and quality of the in-
sights gained. Nevertheless, such constraints were dealt with to the extent possible by
exploring alternatives. Despite the difficulties and setbacks, these alternatives methods
have produced strong enough research insights as to effectively support the claims that
are made throughout this research endeavour.
4.6 Summary
The current chapter provided a thorough description of the research design that was used
to guide this research endeavour. It started by emphasising the overarching purpose for
this research: to deepen the current understanding of how urban rail in-vehicle activities
can be enhanced through the design of contextually tailored tools.
Additionally, in this chapter I have put forward the theoretical insights that have
guided the research endeavour. Activity theory was the overarching explanatory frame-
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work that served as a lens throughout the research. It worked as a means to facilitate
understanding of the data by aligning it with existing concepts that underpin activity the-
ory. It further provided a strong basis in which a series of contradictions were identified
by means of activity modelling. This allowed the identification of certain areas in which
the design of a technology-mediated tool was used in order to transform current ways of
exploring the social space inside urban trains. Furthermore, the conceptual framework
for the research was presented, which defines a specific proposition: the design and de-
ployment of tailored technology-mediated tools inside public transport vehicles has the
ability to positively impact perceptions of the service.
As a means of gathering evidence to corroborate such a proposition, the particular
research methodology was defined. The use of a qualitatively-oriented embedded mixed
methods was the chosen research strategy, where specific quantitative methods were used
to augment the predominant qualitative findings. Additionally, the research endeavour
was defined as being aligned with the tenets of design research, where the construction of a
design artefact is sought, not as a means to produce a commercially successful product, but
as a means to learn through its production and the observation of its use by participants
and users. As such, research methods were defined according to the three stages of
the design process: define, iterative design cycle, and learn and reflect. The multiple
research methods used throughout the research were discussed, as well as their rationale
and suitability. I further emphasised the iterative nature of the design, and the use
of several evaluation techniques as to support research insights.Finally, issues regarding
the inherent limits of the research endeavour were discussed, where the strategies that
were used to address issues of validity, reliability, and generalisability were presented and
justified.
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Chapter 5
Understanding Urban Rail In-Vehicle
Activities: An Activity Theory
Approach
This chapter provides for a qualitative and in-depth study of in-vehicle activities. It
focuses on the study, analysis, and modelling of urban rail in-vehicle activities that are
undertaken by passengers. Its major contribution is related with the use of activity theory,
used as a theoretical framework, as a suitable approach for a better and more contextu-
alised understanding of in-vehicle activities in urban passenger rail.
The research is based on insights provided by observations and focus groups. The
research questions addressed are those related with the identification of contextual factors
that influence in-vehicle activities (RQ1), as well as the impact that such activities have
on passengers (RQ2). This chapter provides for an advancement on the current ways
of studying in-vehicle activities in public transport, which tend to be overly descriptive
and lacking explanatory power. By putting forward an activity theory approach, I argue
for a better, more in-depth, and appropriate understanding of in-vehicle activities. Such
understanding, in turn, will facilitate the future conceptualisation and design of tools that
aim at enhancing how in-vehicle activities are undertaken by passengers.
Statement of Contribution
This research paper has been co-authored with my principal and my associate supervisors.
I have been responsible for the draft of the paper, with my supervisors contributing
with insights and edits to improve the paper. The paper is still under review with the
Transportation Research Part F: Traffic Psychology and Behaviour journal.
Camacho, T., Foth, M., Rakotonirainy, A., and Rittenbruch, M. (2014). Understand-
ing Urban Rail In-Vehicle Activities: An Activity Theory Approach. Manuscript
submitted for publication.
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Preamble
This paper focused on the understanding and modelling of urban passenger rail in-vehicle
activities. Throughout this paper, the study of in-vehicle activities is approached through
the use of activity theory. This paper contributes to knowledge, as it puts forward an
unique approach to the study of in-vehicle activities in public transport, an approach that
is inclusive of contextual factors and that holds explanatory power.
For those readers who have already read Chapter 2 and Chapter 3, then Sub-sections
5.1.1 and 5.1.2 should be skipped. Furthermore, for those readers who have already
read Chapter 4, then Section 5.2 of this paper should also be skipped. From Section 5.3
onwards, the content of this paper should be read in a sequential manner.
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Abstract
Public transport in-vehicle activities are activities undertaken by passengers while en-
route to their destination. Recent focus has been given to this subject, as evidence
accrues to demonstrate the influence that in-vehicle activities have an impact on the way
passengers perceive and assess the service as a whole.
Still, most of research regarding public transport in-vehicle activities has been de-
scriptive in nature – i.e., activities are identified and described, but a further consistent
depiction of what shapes, restricts, or promotes in-vehicle activities is lacking. This
gap makes it difficult to study public transport in-vehicle activities from an established
perspective, resulting in scattered knowledge that fails to account for factors such as
underlying motives and contextual influences.
This research makes use of a novel approach to study urban rail in-vehicle activities
based on activity theory. Through the use of a qualitative approach, we put forward
a model that allows the systematic structuring of in-vehicle activities, the identification
of the elements that define and influence activities, as well as the responses that the
undertaking of in-vehicle activities have on passengers.
Our results show that this approach is useful in gaining both a high level understanding
of urban rail in-vehicle activities, as well as enabling to identify and analyse individual
factors that impact them. We see this study as a step forward in shaping urban rail as a
method of transport that promotes activity undertaking as to better align with passengers’
current and emergent needs.
5.1 Introduction
Providing for an increasing level of service quality in public transport is seen as one of the
key strategies to maintain and increase patronage levels (Beirao & Cabral, 2007). As such,
the focus throughout the years has shifted from simply offering a service that works, to a
service that holds itself accountable to ensure a particular threshold of minimum quality
(Mokonyama & Venter, 2013). The reasons for putting time, effort, and money in bringing
higher quality of service to public transport are informed by a myriad of evidence showing
the links between quality of service, satisfaction levels, and subjective perceptions towards
the service (Eboli & Mazzulla, 2011; Lai & Chen, 2011).
Nevertheless, improvements in the realm of public transport have mostly been focused
on the traditional factors, such as frequency of service, reliability, and comfort. While
these factors are essential to service quality (Stradling et al., 2007a; Tyrinopoulos &
Antoniou, 2008; Transportation Research Board, 2013), there are other factors – called soft
factors – that include marketing campaigns, real-time information, and social media that
have been touted as increasingly relevant (Pelletier et al., 2011; Transportation Research
Board, 2012). Despite improvement in the field and increased emphasis on more passenger-
focused solutions (Camacho et al., 2013), we still witness a predominantly utilitarian
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Figure 5.1: The service experience is composed of a cognitive dimension, as well as an af-
fective dimension. In-vehicle activities work to impact the overarching service experience.
This research focuses on in-vehicle activities and their impact on the affective dimension
of service experience.
paradigm in public transport. This utilitarian or functional perspective is paramount, as
the proper operation of the service is the predominant concern for customers.
However, passengers will further create a series of perceptions towards the service
based on subjective, affective assessments (Olsson et al., 2012). Hence, this indicates
that focusing on the inner workings of the service is necessary but often not sufficient to
promote consistent positive passenger experiences.
This suggests the existence of two complementary dimensions (i.e., a cognitive and an
affective one) that work to impact the way passengers assess their interaction with the
public transport service (Figure 5.1). In their recent work, Carreira et al. (2014) emphasise
the need to move beyond functionality and consider integrative and holistic approaches to
service provision in public transport. It was found that while traditional factors had great
impact on passenger experiences, other elements such as the social environment around the
service further impacted perceptions. This notion that perceptions about public transport
are affectively charged, is further brought up by Mann & Abraham (2006), as they refer to
the utilitarian and affective blurring that passengers have when assessing several aspects
of the service.
These findings are in alignment with the work of Olsson et al. (2012), who used a ‘satis-
faction with travel’ scale measurement tool to gauge context-specific subjective wellbeing.
The results indicated that the overarching experience of public transport passengers is
the result of both a cognitive assessment that relates to the more functional aspects of
the service, as well as an affective assessment. Additionally, Mann & Abraham (2006)
further emphasise the relevance of considering both those dimensions in order to achieve
consistently positive experiences when using public transport, as a means to challenge the
hegemony of private transport.
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While interaction with the service may take place before, during, or after the trip
(Foth & Schroeter, 2010), it is during the trip that the bulk of the interaction between
passenger and service takes place. Hence, the time spent inside the vehicle (i.e., in-vehicle)
has a particularly relevant weight on forming perceptions about the service as a whole.
Evidently, passengers will perform a series of activities while they are travelling, and it is
these in-vehicle activities (i.e., what passengers are allowed to and what they actual do)
that will have a contribution to the overarching assessment of the service (Figure 5.1).
Public transport in-vehicle activities have been studied from several different per-
spectives. While some research has chosen to take a purely utilitarian view, studying for
example the expected utility of a public transport trip (McFadden, 2000) or equalling
public transport as a disutility altogether (Mackie et al., 2001), others have pointed out
limitations to existing restrictive economic-driven conceptualisations of time. The ar-
gument is that, if meaningful to passengers, then time spent travelling can be seen as
positive and useful (Lyons et al., 2007).
As Jain & Lyons (2008) note, travelling time can be perceived differently by different
individuals. While some passengers will see time spent travelling as intrinsically uninter-
esting, others will see it as an opportunity to engage in work-related activities without
interruptions, and hence increase productivity. Other individuals perceive travel time as
their own precious time, where they have a chance to completely disengage with the ex-
ternal social world and involve themselves in their own private fabricated space (Stradling
et al., 2007a; Mann & Abraham, 2006). Indeed, Ettema et al. (2012) noted that in-vehicle
activities are related to passengers’ states of mind. Hence, a relationship exists between
the type of activities passengers engage in, their current affective states, and their desir-
able affective states. For example, the use of social media and other technology mediated
activities, can be seen as a means to fight off the momentary boredom that passengers
experience while travelling.
In summary, it has been acknowledged that the perception of public transport is a
complex issue, due to the variance in passengers’ inter-individual differences and motiva-
tions (Beirao & Cabral, 2007). However, it has been argued that a holistic approach that
looks at both functional and non-functional elements of public transport is essential in
providing for a service that is better aligned with passenger needs (Carreira et al., 2014;
Ettema et al., 2012; Olsson et al., 2012). In-vehicle activities play a particularly relev-
ant role as they occur during the trip, which represents the bulk of interaction between
passengers and the service.
Still our understanding of in-vehicle activities is quite limited, as most research to date
has focused on the sole description and categorisation of these activities. Effectively, we
are missing a more in-depth depiction of what factors are at play in impacting the way that
passenger undertake in-vehicle activities in the context of public transport. Throughout
the remainder of this paper, we address this gap by presenting an activity theory approach
to the modelling and analysis of urban rail in-vehicle activities. We effectively describe the
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relevance that this approach has over previous work, and describe how in-vehicle activities
can work to impact passengers’ perceptions of the service.
We further demonstrate the results of our qualitative inquiry and put forward a them-
atic analysis that encapsulates the elements that work to shape in-vehicle activities under
the lens of activity theory. We finalise the paper by synthesising our results and presenting
two concrete examples on how the aforementioned theoretical framework of activity the-
ory is a useful mechanisms in providing for a more in-depth understanding on in-vehicle
activities and public transport in general.
5.1.1 Activity Theory
The origins of activity theory can be traced back to the early twentieth century and to
the work of Russian psychologists Vygotsky and Rubinsthein (Kaptelinin, 2013). At its
conceptual level, activity theory argues for the inseparability of mind, behaviour, and
society. The central tenets of activity theory for understanding action within specific
contexts are the elements of action, the connection between the self and society, and the
centrality of interactions between the individual and the world (Gay & Hembrooke, 2004,
p. 2).
Kaptelinin & Nardi (2006)define activity theory as a social science approach in under-
standing individuals, in addition to the social entities they compose, in their everyday life
circumstances. In essence, activity theory is concerned with the notion of human activity
and the historical, cultural, and contextual elements that work to shape activity and con-
sciousness. Independent of the area of application, activity theory recognises that human
activity cannot happen devoid of historical or cultural influence, neither of shaping forces
that work to either impede or support those same activities (Jonassen et al., 1999, p. 160).
Even though several variations of activity theory have been proposed, the most widely
used model is an extension of the initial derivation of Vygotsky that has been proposed
by Yrjö Engeström. The model gives particular emphasis to the concept of community
and the contextualisation of activities, as these are further mediated by rules and division
of labour (Figure 5.2).
Activity theory can be seen as a meta-theory; a conceptual framework that works to
explain historical, cultural, and contextual elements that define motivated human action.
While the lack of predictive power might be seen as disadvantageous, activity theory has
been widely and successfully used in a variety of fields, including organisational psycho-
logy, information technology, learning, design, and health. While there is no one unified
approach to activity theory, that is usually not seen as a hindrance by researchers or
practitioners who are more interested in how to make use of the aspects of the theory
they find relevant as to apply them in practice Holzman (2006). Adding to this, activ-
ity theory is particularly useful in providing a consistent vocabulary that can be applied
across multiple fields, facilitating easier communication, understanding, and knowledge
transfer.
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Figure 5.2: (a) The activity theory model as proposed by Engeström, where the three
mediating elements of tools, rules, and division of labour mediate the interaction between
subject, object, and community. The outcome of the activity (shaded) is connected with
a particular motive. (b) The motive is what propels the activity as a whole and is
connected to intrinsic psychological needs. The activity in itself is defined as a hierarchy
that is composed of actions and operations.
At the core of activity theory stands the notion of activity. As noted by Kaptelinin
& Nardi (2012, p. 12), an activity is simply defined as being an interaction between a
subject and an object, but activities are also generative forces that hold the ability to
transform both subjects as well as objects. Subjects in themselves can be either individual
or collective – although not necessarily human. Usually though, subjects will refer to
individuals or a group of individuals whose purpose is to produce a certain outcome – the
object. The term object itself may lead to confusion and ambiguous interpretation, but it
does not refer to any particular physical object that is used to perform the activity per se.
Instead, an object can be understood as an objective, something that is to be attained and
symbolically transformed into a particular outcome. As an example, a reading activity
can have an object of finishing a book chapter, which then contributes to the outcome of
knowing how the story being told unfolds.
Objects are a fundamental aspect as activity theory is further recognised by its object-
orientedness (Kaptelinin & Nardi, 2012; Gay & Hembrooke, 2004, p. 29 and 6). Indeed,
under the perspective of activity theory, it is the object in itself that propels the activity
as a whole, as the subject is motivated to its attainment. While the object in itself can
change given the nature of the activity, what is essential to understand is the relation of
object to the subject’s motivation and its influence in directing the activity. The object
is in effect the path in which the subject is trying to satisfy existing intrinsic needs by
reaching a particular outcome.
Engeström’s activity system model uses a hierarchy diagram to define activity (Image
(b) in 5.2). The diagram depicts a set of interconnected levels of abstractions, whereby
motivation or reason that impacts the activity as a whole, are defined as the highest
level within the hierarchy. Such conceptualisations of activity are closely related to the
idiosyncrasies that play a role in the definition of self-regulated behaviour (Carver &
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Psychological Need Description
Self-esteem A positive introspective assessment of the individual in
relation to him or herself
Autonomy The ability to function without the need of external aid
Competence Being able to perform well in particular fields
Relatedness Relating at an emotional level with others
Pleasure-stimulation Feeling engaged and stimulated by something or some event
Physical Thriving The ability to physically function at full potential
Self-actualisation Being able to keep up to date with events and increasing the
range and wealth of knowledge
Security The feel of being safe and not feeling in danger
Popularity-influence The influence of the individual on others
Money-luxury The feeling of being economically wealthy
Table 5.1: A listing of 10 of the most relevant psychological needs as put forward by
Sheldon et al. (2001)
Scheier, 1998, p. 70–71). It is then understood that motivation at the higher level is what
guides the activity as a whole, and that the sub-elements are subordinate to that higher-
level motive. A goal under this perspective is then a more immediate and attainable
outcome that itself contributes to a higher purpose.
As noted by Kaptelinin & Nardi (2012, p. 25), psychological needs are the elements
that direct human action within the world and are expressed in particular behaviour and
subjective experiences. Therefore, and translating these assumptions to the domain of
public transport, it is assumed that the activities that passengers engage in-vehicle can be
traced to intrinsic motivations and are related to passengers’ intrapersonal states. This
connection between need fulfilment, affective responses, and wellbeing has been the pre-
dominant subject of interest in self-determination theory (Ryan & Deci, 2000). As noted
by Ryan & Deci (2000), contexts that support the attainment of basic psychological
needs (i.e., competence, relatedness, and autonomy) are conducive to promote personal
wellbeing, foster meaningful experiences, and positively impact affective responses of in-
dividuals.
Further relevant to this discussion is the concept of contradictions. Contradictions in
activity theory are better thought off as tensions - i.e., a series of opposing forces that
exist to impact activities as a whole (Kuutti, 1996). Several levels of tensions exist, such
as tensions within the own elements of the activity, tensions between elements of that
activity, and tensions external to the activity. Watching a multimedia video in a public
transport vehicle may lead to tensions at the object level (e.g., being stimulated versus
not being conspicuous), as well as between the tool and the object (e.g., lack of network
connectivity to achieve the object). Understanding tensions in activities is useful as it
enables to identify the components that can be shaped as to better attain the desired
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Figure 5.3: The circumplex model of affect as defined by Russell (Adapted from (Barrett
& Bliss-Moreau, 2009))
outcomes from undertaking those same activities.
The idiosyncrasies of activity theory makes it a particularly useful and powerful frame-
work to apply in the study of public transport in-vehicle activities. Activity theory moves
beyond the simple description of activities as something that happens at a particular
time and space. Instead, it embeds elements that work to provide for a rich contextu-
alisation of activities. Indeed, activity theory works to define an activity as the context
itself (Nardi, 1996); it recognises that context lies both with the subject (i.e., motives),
as well on the outside world (i.e., artefacts, social and cultural aspects). Such contextual-
isation is relevant, as empirical data shows that social and cultural differences exist that
shape in-vehicle activities (Ohmori & Harata, 2008). In sum, activity theory allows us to
study public transport in-vehicle activities by fully considering context, but at the same
time it enables us to discern the motives that propel passengers in undertaking particular
activities. These motives are particularly relevant, as they are connected with particular
affective responses and states.
5.1.2 Affect
The concept of core affect is defined as the momentary, always present, and irreducible
psychological state of an individual (Barrett & Bliss-Moreau, 2009, p. 169). As noted by
Russell (2003), core affect is understood as a particular state that individuals necessarily
find themselves in. Such state is then atomic at the psychological level as it cannot
be further decomposed. Core affect is the primitive that, alongside the perception of
affective quality of a stimulus, works to define more complex constructs, such as mood
and emotions.
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The affect circumplex model defined by Russell (2003) (Figure 5.1.2) conceptualises
core affect as a descriptive state, characterised according to two axes within a Euclidian
plane: a horizontal axis that defines the hedonic valence, and a vertical axis that defines
the activation level. Such conceptualisation of affect leads to the separation between
positive (i.e., 1st and 4th quadrants) and negative (i.e., 2nd and 3rd quadrants) hedonic
valence, delimited by the vertical axis.
While negative affect is associated with states of displeasure, positive affect is asso-
ciated with pleasurable states. As such, there are two positive and desirable affective
responses (i.e., changes in core affect) that can happen according to the model: positive
activation (PA) and positive deactivation (PD). Given that activation refers to the arousal
level, what is desirable from a given affective response is that it either moves towards (or
is maintained in) the 1st quadrant (i.e., there is PA) or to the 4th one (i.e., there is PD).
Affective states are particularly relevant within this discussion given their potential to
impact subjective perceptions of phenomena and the context that it takes place. Looking
at the field of public transport, Friman (2004) studied the passengers’ affective responses
to critical (positive or negative) incidents in public transport. The findings support the
assumption that either positive or negative incidents contribute to particular affective
responses, with positive incidents conveying pleasurable reactions and negative incidents
linked to unpleasant ones.
The research further suggests that encounter incidents (i.e., particular individual incid-
ents within the service) contribute to the cumulative individual assessment of the service.
This is in line with the notion that core affect is used to gauge the pleasantness of par-
ticular phenomena, and is thus implicated in the incidental acquisition of preferences and
attitudes (Russell, 2003). Such an assumption is also aligned with other behaviour theor-
ies, such as the theory of planned behaviour, that assumes influence of past experiences
on current behavioural intentions to use the service (Chen & Chao, 2011).
Particularly relevant to core affect and public transport is the work of Ettema et al.
(2012), which studies the impact that in-vehicle activities have on passengers’ affective
responses. The results of the research indicate that passengers will equate public trans-
port commuting with invoking low activation affect responses – i.e., low arousal. The
reason for this relates to the common appreciation by passengers that time spent inside
public transport is boring and uninteresting, especially when commuting time increases
(Kahneman et al., 2004).
Ettema et al. (2012)further argue that the use of technology and its negative correlation
with PA could be connected to the fact that passengers use their technological devices as
a means to fight off their bored affective states – i.e., they engage in an activity in order
to evoke a favourable affective response. Again, and while the authors have not assessed
the general impact that these activities have on the passengers’ perceptions towards the
service, the results demonstrate the relevance of considering both cognitive and affective
dimensions when studying public transport (Olsson et al., 2012).
109
Adding to the interest of affective states, a study by Hassenzahl et al. (2010) ar-
gues that there is a connection between the fulfilment of particular psychological needs
and positive affective responses. What is argued is that the attainment of psychological
needs, such as those put forward by self-determination theory (i.e., competence, related-
ness, and stimulation), are seen as sources for pleasurable affective responses by users of
digital products. Such results not only come to corroborate the relevance that these three
psychological needs seem to have, but it further produces evidence that fostering the at-
tainment of psychological needs of individuals can produce favourable affective responses.
Responses that can both lead to positive momentary reactions (Russell, 2003), as well as
cumulative responses that influence perceptions (Friman, 2004).
As part of our research we propose to study urban rail in-vehicle activities through
the use of the theoretical lens of activity theory. We propose to model and structure in-
vehicle activities taking into consideration the complex influence of social, technical, and
contextual elements that are at work within public transport vehicles. While there have
been several attempts at studying in-vehicle activities in public transport, most efforts
have concentrated on simply identifying and describing those activities (Lyons et al., 2007;
Line et al., 2011; Stradling et al., 2007a). Even studies that delve deeper into exploring the
affective responses brought about by in-vehicle activities provide at most for a superficial
understanding of what motivates such activities (Ettema et al., 2012). Additionally, most
research fails to provide for a theoretical perspective and accepted shared vocabulary that
enables the study and analysis of in-vehicle activities at different levels of granularity.
As such, a theory-driven approach to model and structure in-vehicle activities is ad-
vantageous as it allows us to: (a) define the contextual interacting elements of in-vehicle
activities in a systematic manner, and; (b) identify the contextualised tensions within
in-vehicle activities in order to emphasise areas for improvement and future research.
Therefore, we propose to address the two following research questions within the current
study:
1. What elements define and shape in-vehicle activities
2. What factors work to impact in-vehicle activities in the context of urban rail?
5.2 Methodology
This study follows a qualitative and exploratory approach to research. The goal is to
present empirical evidence collected through a set of research studies, and put forward
an explanatory framework. The framework uses activity theory as a reflective lens and
aims to elucidate which elements shape urban rail in-vehicle activities. Furthermore, we
are also interested in assessing possible avenues that can be followed to impact in-vehicle
activities, aligning them more closely with existing passengers’ motivations in order to
produce positive affective responses. While it is safe to assume that many assumptions
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Age Group Gender Usage Frequency
18-25 26-34 35+ Male Female 3+ p/w 1-2 p/w 1 p/m
Num. Participants 9 11 4 12 12 14 5 5
Relative Frequency 37.5% 45.8% 16.7% 50% 50% 58.4% 20.8% 20.8%
Total 24 (100%) 24 (100%) 24 (100%)
Table 5.2: Description of the 24 focus groups participants, categorised by age group,
gender, and usage frequency of the rail service.
herein can be further considered to be valid in relation to public transport in general, the
study focuses exclusively on urban rail passengers.
This study is part of an overarching research endeavour that looks at the behaviour of
urban rail passengers and the use of information technology during their commute. Set in
Australia, the target population for the research is composed of individuals in the 18 to
44 age group. According to the Australian Bureau of Statistics, this age group represents
the bulk of passengers that make use of public transport (Australian Bureau of Statistics,
2008).
The data for the current study is a textual corpus that has been collected through
the use of non-obtrusive observations and focus groups. The data collection procedures
spanned across several months, and include approximately 7 hours of observations and
6 distinct focus groups in which 24 participants took part. Throughout the recruitment
process for the focus groups, we were attentive to include non-casual passengers, in order to
gain a rich and unique set of individual perspectives. A description of the 24 participants
is given in Table 5.2.
The two sets of data collection were mostly conducted in a sequential manner, with
some minor overlaps between the two. As such, most of the observations were conducted
before the focus groups. The reason was that the observations were more exploratory in
nature than the focus groups, allowing us to identify a set of possible themes that were
used to inform the focus groups. Additionally, the use of the observations allowed us to
identify particular issues of interest that we then asked the participants to comment on.
While exploratory in nature, the observations were confined to a series of overarching
themes through the use of a synthesising framework. The framework revolved around
themes of interest such as activities, particular behaviours, reactions, use of particular
tools or equipment, and interactions between passengers. All field notes were written using
a digital device, and the language to describe the observations was rich and descriptive,
following existing recommendations relating to field notes (Patton, 2002, p. 260–261).
The use of focus groups after the observations was chosen for their ability to produce a
rich amount of data relating to passenger perceptions about the service as well as the abil-
ity to spark innovative and creative discussions between group members (Stewart et al.,
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2007, p. 42). Participants were recruited using a combination of traditional paper advert-
isements as well as social media. The only condition that was imposed on participants
was that they should be relatively technology-savvy.
Participants were further offered AUD30 for their participation in the focus groups,
which had a duration of approximately 90 minutes. All focus group were conducted by a
single researcher, and a “funnel” approach was followed, were the researcher moved from
general questions to more specific ones. The focus group direction and the actual questions
were influenced by both the observations as well as the theoretical lens of activity theory
and its focus on interactions and mediating elements, such as existing rules, community
(i.e., other passengers), and tools (e.g., mobile devices, books). All data collected within
the focus groups was audio recorded, and posteriorly transcribed verbatim.
The use of the two methods of data collection, the use of rich and verbatim tran-
scriptions, and the follow up with participants on themes previously identified during the
observations, all contributed to ensuring rigour in conducting qualitative research. While
removal of all issues relating to validity is unattainable in qualitative research, the afore-
mentioned set of techniques was used as a means to enhance the strength of our findings,
and therefore allowing for better inferences to be made based on the data (Maxwell, 2005,
p. 109–14).
The analysis approach to the data that we have taken in this study is one of thematic
analysis. Thematic analysis is a widely used form of data analysis within qualitative
research, as it allows to capture and categorise subjective insights that emerge from the
data, therefore facilitating section comparisons. Thematic analysis is also well suited
for constructionist approaches within psychology (Braun & Clarke, 2006), a perspective
which aligns well with both the underpinnings of core affect and of activity theory (Barrett
& Bliss-Moreau, 2009; Kuutti, 1996; Raskin, 2002). While thematic analysis can be
used solely to analyse data without any particular theoretical considerations (e.g., as
in grounded theory), in this study we made use of a high level categorisation based on
activity theory to produce the items described in Table 5.3.
These high-level categories were then used to facilitate the structuring and understand-
ing of the data, as they align directly with the theoretical lens of activity theory. This
theory-driven thematic analysis can then be seen as a top-down approach, where the res-
ulting identified themes from the analysis are categorised according to the aforementioned
items.
Furthermore, the analysis undertaken follows a latent approach to theme identification
and justification, as we were interested in exploring underlying meaning of participant
viewpoints, and how these aligned themselves with the underpinning of activity theory.
As noted by Braun & Clarke (2006), the theory-driven and latent approach to thematic
analysis is well suited to a constructionist approach within psychology, as well as when a
theoretical lens is used to guide the research. Additionally, several of the items that are
part of the activity model (Figure 5.2) have not been included as categories, because we
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Category Description
Activities The actual in-vehicle activities undertaken by passengers
Rules Implicit and explicit forces that shaped the activity
Tools The mediating tools that are used to support the activity
(e.g., a mobile device, a book)
Roles The roles that the elements of the community take at the eyes
of the subject
Motives The actual higher-level motive that leads the subject into
undertaking the activity
Forces Explicit and external forces identified by the participants that
worked to impact their activities
Table 5.3: The description of the high-level set of categories based on activity theory.
These categories imposed no actual restrictions on the themes extracted from the raw
data using thematic analysis
are assuming three fundamental things about the in-vehicle activities:
1. The subject is always assumed to be the passenger as an individual. Even though
the unit of analysis within activity theory are the activities in themselves, we are
concerned with only one kind of subject – the passengers as individuals;
2. The community element is always assumed to be the fellow passengers that are
travelling with the subject;
3. The object element is inferred by means of analysis and only when considering
example activities.
It is relevant to note that even though identification of themes will fall under the categories
seen in Table 5.3, this does not indicate a separation of concerns of the themes. Indeed,
and as is visible by the model presented in Figure 5.2, the nodes that constitute an activity
under the perspective of activity theory are interconnected and influence each other. As
such, the concept behind the thematic analysis is not simply to identify themes per se,
but further discern any possible links that work to further our understanding of in-vehicle
activities as complex phenomena.
Even though an actual process to undertake thematic analysis is not concretely defined,
we have followed the set of guidelines proposed by Braun & Clarke (2006). As seen
in Figure 5.4, the thematic analysis process followed within this study was composed
of six complementary stages that led up to the results output. The initial step was
then to emerge ourselves in the data, where an initial thorough reading of the verbatim
transcriptions of the observations and focus groups was done. Even though the actual
thematic analysis did not include the content present in the observations, reading and
analysing the observations allowed us to identify particular patterns to be aware of when
conducting the focus groups analysis.
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Figure 5.4: The depiction of the thematic analysis that has been followed through the
study. Data emergent is followed by an initial coding, which then goes through a process
of continuous analysis and refinement until the results output.
Thereafter, we underwent a thorough coding process of all the transcribed data from
the focus groups, being particularly careful to give equal emphasis to all of the content.
This initial coding allowed us to identify an initial series of categories (such as on-peak
travelling and noise in quiet carriages) as a basis for theme identification – the next
stage of the analysis process. After the initial theme identification, we then underwent a
continuous refinement of the themes, in order to produce an analysis that was consistent
with both the previous coding, as well as with the overarching data corpus and the
theoretical framework of activity theory. As a final step, we revised theme naming and
definition as to meaningfully reflect the content that was defined under those themes.
5.3 Results
As expected, applying thematic analysis resulted in a rich set of codes that were iteratively
refined as to produce higher-level themes that accurately reflected the underlying data.
Using the theoretical lens of activity theory as our guide, we then produced a series of
themes that were posteriorly categorised either as motives, forces, activities, rules, tools,
or roles (Table 5.3). As mentioned, the main goal herein was to map the data with the
major constructs that define activity theory and gain a comprehensive understanding of
what elements are at play when it comes to urban rail in-vehicle activities.
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Figure 5.5: The result of the thematic analysis, with themes categorised according to
elements based on activity theory as a theoretical lens as defined in Table 5.3. Particularly
interesting is the existence of a series of forces that have been explicitly identified by
passengers as contributing to the shaping of their activities.
The results of the thematic analysis are depicted in the model seen in Figure 5.5. As
shown, we have identified a series of themes, many of which are the result of interpret-
ation of the data and the uncovering of latent meaning within the corpus. One relevant
outcome is the obvious interconnection between the categories and consequently between
the themes that have emerged. Under the lens of activity theory, activities are the results
of action with the world, but such action happens not in isolation or a vacuum; they are
influenced and shaped by a series of elements. As a means to further understanding the
model in Figure 5.5, we now discuss its categories.
Activities
Even though a broad enumeration of activities was elicited from the participants in the
focus groups, we have identified two major themes that effectively describe the nature
of in-vehicle activities: artefact-focused and passenger focused. Recalling that under the
lens of activity theory all activities are necessarily mediated, artefact focused activities
are those activities in which the value of performing the activity is afforded by the tools
used, while passenger focused activities rely on the physical abilities of the individual to
either interact with or observe other passengers.
Both of these themes have further sub-themes associated with them. Looking first at
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artefact-focused activities, these are usually associated with an emancipatory behaviour.
Passengers not only look at this kind of activity as providing them with the ability to
shape the existing environment to better reflect their preferences, but they perceive the
tools used to perform the activity as the main source of their ability to do so:
So without my audio book I would be like quite bored. So my battery died. . . I
think it died once while I was on the train and. . . I just felt like I wasted one
hour of my life.
Hmmm. Probably from experience, it is good for me to check Facebook and
see what interesting things people are posting on the page so that I can have
a look at it. That actually makes me feel that the journey is not too boring
for me. And, yeah that’s the main thing.
Artefact focused activities are then seen as a means to overcome unwanted feelings, or at
least contribute to improving momentary undesirable states. Herein we see the existing
connection between in-vehicle activities and particular affective states. As noted by the
participant, the use of the audio book is a mechanism that is used to attain PA (i.e.,
positive activation), and effectively to fight off the feeling of boredom. Nevertheless,
artefact focused activities are also seen as socially alienating, especially with the increased
presence and use of technology within public transport vehicles:
Yeah. That’s true that I find that kind of sad, because it’s like you know
social relationships are kind of lost because of technology.
I watched just this week. I watched these four school kids, they would
have been grade 8 or grade 9, 14/15. I know when I was 14 or 15 if I went
on with my mates we were just talking. You know, what did you watch last
night, what did you think of that girl, blah, blah. These 4 got on. Each went
to that each corner of that sort of standing section and mobile devices. They
didn’t say booo to each other.
This leads to the apparent dichotomy that artefact focused activities have the ability
to enable passengers to better shape their environment and promote particular affective
states, but at the same time they seem to contribute to a certain alienation of the context,
even when travelling with other known passengers, such as friends. Furthermore, artefact
focused activities seem to be habitual as participants indicated that most time spent
inside the train follows a certain pattern over time:
It’s a routine for me, because rather than looking at people’s face and
people looking at you the same. . . like. . . staying in a blank space. You just
read and inform yourself what’s the latest update. And sometimes I go and
watch YouTube, because in YouTube there’s some lessons that teach you how
to fix cars, fix iPhones, fix all kinds of stuff.
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Artefact focused activities then assume a relevant role in the everyday interactions that
passengers have with the urban rail service. On the other hand, passenger focused activ-
ities are mostly seen as secondary options that happen mostly spontaneously. Interacting
with others or even observing other passengers is something that is done sporadically or
only when other activities are not made possible due to, for example, lack of Internet
accessibility:
I’m not completely obliviously to everything that is around me, so I write
the things that happen on the train, and around the train station. So. . . so. . . I
do people watch, because if I’m not looking down at something I can still look
at people.
When it comes to interacting with fellow passengers though, interesting aspects emerged
from the data. Passengers look at interaction with others as something that is inherently
of an uncertain nature, many times best avoided altogether. Still, we have observed
that when asked to recount positive and memorable experiences when travelling, many
would recall specific moments that involved passenger interaction. Hence, despite the
uncertainty of interacting with fellow passengers, there seems to be something that is
intrinsically captivating about it:
Ahh. I think that actually raises a good point. Sometimes you want to
ask them where to get the bus when going to the Gold Coast and I want to
ask other people, “is this next stop my destination or not?”. You know but I
feel not really...yeah, a little bit shy, but if I can ask “is the next one be my
destination?”. You know it will be...
But everyday I always tend to be at the front car of the train because it’s
the less crowded. So. . . the went off on the station I was getting in and then
one day I went “I’m going to say hello” you know? I’ve always seen him but
we never. . . neither said “Hi!”. And he was very surprised! He was like. . . ohhh
“Hi!”.
As such, passenger focused activities seem to posse an inherent duality, leading to either
feelings of uncertainty and sometimes bad experiences, or can lead to particularly inter-
esting moments. These moments seem associated with positive affective responses and
consequently with particularly positive experiences that endure over time and create a
long lasting impression within the passengers.
Tools, Roles, and Rules
As depicted in Figure 5.2, tools, roles, and rules are the three mediating elements of an
activity. These particular elements have direct influence on activities, as it is through
the acquisition and delineation of mediating elements that the subject indeed interacts
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with the world. Relating to the tools elements, these are particularly straightforward to
connect with activities, as they represent the actual elements that are used by the subjects
to attain the object.
Relating back to artefact-focused activities, both digital and analogue tools, such as
mobile devices, books, and newspapers, are used to perform such activities. Particularly
interesting with regards to tools such as smartphones and tablets, is the emphasis that
passengers put on them. It is as passengers make use of the tool not to achieve a certain
outcome, but only for the purpose of using it. The tool then becomes the object of
the activity – the purpose is to use the tool and the gratification that results from its
use. Such transferability between the mediating tool and an object is not uncommon in
activity theory, as it is acknowledged that due to the dynamism of contextualised activities
elements in themselves can be transformed.
Somewhat more interesting and relating to the overall dynamics of in-vehicle activities
is how individuals perceive other passengers that travel with them. Herein, we have
identified two major themes: helpful and detrimental. It is the case that passengers will
usually assess fellow passengers as being helpful in the sense that their presence is seen
as useful in the undertaking of certain activities, or as being detrimental in the sense
that fellow passengers interfere with activity undertaking of eliciting negative affective
responses. This helpful/detrimental evaluation by individuals is made based on a series of
conditions, such as if the other passenger is known beforehand (i.e., a friend), but mainly
it focuses on the extent to which other passengers contribute to a positive overarching
trip experience:
Yes...commuting with other people is not fun! But...having an iPad to play
games on is heaps of fun! So...yeah...
It’s funny when you are observing. You can tell people where people work,
because you know, I always wear Brisbane city council shirts, so I’m pretty
sure that everybody who sees me getting on the train goes like “It’s the guy of
the city council”. “That’s the guy who works at Suncorp”, “that lady works on
the post office”. And you can tell when they come back they might be a little
more tanned, and you are like “you obviously had a holiday”. My imagination
is probably way more exciting than the real story.
Herein we observe a direct connection with how the roles that fellow passengers take
can directly impact activities, with the simple observation of a familiar stranger being
associated with imagination, stimulation, and hence a source of pleasurable and positive
affective responses by the subject.
Further contributing to in-vehicle activities and how subjects assess fellow passengers
are the rules element. Herein we have identified two major themes within the rules
category: exposure of self and norms. The former relate to intrapersonal constraints,
those psychological restrictions based on traits and attitudes that can influence behaviour
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and perceptions. Norms on the other hand refer to interpersonal aspects. These are the
social and cultural norms that exist to shape expected behaviours inside public transport
vehicles.
Such rules seem to particularly relate to how subjects interact with fellow passengers,
with participants stating that while interaction with other passengers would be something
that they would wish to do at times, the need to expose themselves and the fear of
being misunderstood restricted them. Adding to that, participants referred to shared
assumptions that conversations between strangers should be restricted in the first place,
as it would probably contribute to bother other passengers:
Sometimes it’s difficult to actually start the conversation. If you don’t
know the other person, you don’t really know how to start it. So...you know
if they have children, you can start talking to the children.
What I find is that the majority of the people are using their mobile or
listening to music. You’re not approaching them because you don’t want to
disturb them. Very few people....and they have to look welcoming...at least
they should have the thing that you know...when you make a conversation to
this point and they take it further.
Furthermore, participants also referred to norms imposed by the service provider with the
addition of quiet carriages where passengers are suppose to keep noise levels low. Herein,
participants would usually assume that other passengers would be either too zealous about
the noise levels, or on the other hand would disrespect the imposed norms altogether (i.e.,
detrimental to the trip):
I was at the quiet carriage once and I didn’t realise it’s me and another. . . I
used to work with her. She was in council as well. We’re probably talking like
this, this kind of tone (normal tone), and this. . . we got to a stop and I hear
this “Sighhhh!”.
And we have a beautiful quite carriage, and then it would just be packed
with all these people coming home from, I don’t know, these factory jobs, or
going to the Gabba or whatever. And it’s just noisy. And if you are in the
quiet carriage, you want it to be quiet.
An interesting aspect is that despite the strictness and consistency of these rules, there
are situations where it becomes acceptable to ignore and neglect these rules. Participants
referred to the behaviour that passengers would freely engage in social interaction, when
incidents occurred or unexpected stops were made:
But there’s no option to interact. You don’t interact with anybody, even. . . as
I said the only way you interact is when there’s a fault and something happens
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and for some reason we all go. . . and then people talk about their day, and you
know. . . what’s going to happen because they’re going to be delayed. . . and
you start a conversation. It would be nice if the trains probably did have
that. . . because like I said when I was a kid you would be on a train and
everybody was talking. . .
This highlights that rules might be framed according to particular events, and hence rules
are not necessarily rigid at all times during the trip. But while unexpected events might
cause noticeable shifts in in-vehicle rules, there are other more explicit and general forces
at work that can impact activities and their elements considerably.
Forces
We refer to the term forces in this context as the external elements that work from the
outside in to impact the undertaking and outcome of activities. Forces can then be
conceptualised as external tensions according to the theoretical lens of activity theory.
When mentioning particular elements that worked to shaped their overall behaviour and
in-vehicle activities in urban trains, participants mentioned a series of issues in which we
have identified two particular themes: time of day, and crowding.
Time of day refers to existing perceptions of passengers according to the time that
they are travelling at, including how they perceive fellow passengers as well as their own
mood. Crowding on the other hand refers explicitly to the amount of passengers that
are travelling at any given time with the subject. These two forces can overlap, as it is
obvious that crowding is related with particular times of day.
Participants did seem to differentiate between time of day, with particular emphasis
being given to on and off-peak hours, morning time, end of the day, and night time. On an
off-peak were related with added stress levels, with some participants avoiding travelling
at on-peak when possible. Morning was mentioned as being a time where participants
would feel less active, while night time would bring about feelings of insecurity due to the
low number of fellow passengers:
I find it relaxing. I don’t travel during peak times, so...I prefer to travel
off peak times. There’s less stress
I find school kids are quieter in the morning on their way to school and
they’re much more loud in the afternoon. But yeah. . . I see more kids on their
devices in the morning than in the afternoons, so. . .
Well, if it’s crowded like in peak hours and then like travelling to Gold
Coast I think I will be more safe because there’s more crowd, so there should
be more safety. But, unless....there’s a couple of times I’ve travelled like about
8PM or 9PM, so when there’s less crowd and you know there will be people
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like...somebody is asking people with cell phones to make calls and people also
trying to do something that is out of norm, so I’ll be more wary.
Participants constantly referred to crowding as an element that effectively shaped the
trip, many times restricting activities altogether. The inability to get a seat, coupled with
passengers being tightly packed, influence what passengers perceive about the service as
a whole. Participants that were habitual users of the service will commonly put in place
a series of strategies to deal with crowding, including zoning out by listening to music:
And...I don’t know. I guess for me, because I often catch it at peak hour,
I feel cramped and I feel I can’t talk...if I get a call I usually ignore it and
send a message back rather than answer it. But you I know, I’ve seen all these
advertisements from Queensland Rail and Translink that say you know...train
etiquette that you should get up for someone...and I always feel awkward if
that happens. That’s my experience
How do you find space. . . like if you don’t get a seat? How can you read
your magazine? If you don’t get a seat, can you. . . .are you still able to read
or not?
Yeah, normally if it’s like really late or really early or if it’s like really
crowded then. . . I normally just listen to music. But. . . if it’s like I might go
on my laptop or do more stuff. . . likely my work rather than just being on my
phone
It then seems that external forces are at work to shape in-vehicle activities as a whole.
Passengers seem to be restricted by certain factors that can impact behaviour inside the
urban rail vehicles. Strategies are then appropriate as to cope with these restrictions, but
it still seems that what happens is that passengers feel that they are not free to engage in
certain activities, and that has a direct impact on their motivations and needs for wanting
to engage in particular activities in the first place.
Motives
Motives in themselves are many times elusive to the subjects, as they do not tend to
consciously associate motives with activities as a whole, but only upon reflection will
they create such associations. Motives in this context have a direct correspondence with
the notion of intrinsic and psychological needs of individuals, as exemplified in Table 5.1.
Our analysis identified four distinct major themes that have been categorised under
the umbrella of motives: stimulation, relaxation, self-actualisation and safety. As noted in
the previous sections of the results, wanting to be stimulated is perhaps the most pervasive
and unanimous theme that was persistently brought up by the participants. Constantly,
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participants would refer wanting to be engaged which would lead them to undertake a
series of activities, such as watching online videos, messaging, or playing games:
(referring to travelling by train) Yeah, useless and boring time into some-
thing productive or at least. . . at least entertaining.
Hmmm. Probably from experience, it is good for me to check Facebook and
see what interesting things people are posting on the page so that I can have
a look at it. That actually makes me feel that the journey is not too boring
for me. And, yeah that’s the main thing. Sometimes I like to check Facebook
and put a comment or reply to a comment. That’s kind of interesting things
that I can do.
Herein, we also noted that motivations to undertake particular in-vehicle activities were
further connected with the need to move towards affective states that were more appealing
to the participants (i.e., PA). Additionally, the need to feel relaxed or switched off with
the surroundings within the vehicle is another common theme. As noted previously by
looking at the influence of time of day as an external force, there is an accentuated need
for relaxation on on-peak hours in the afternoon, where tiredness combined with high
levels of noise and crowding contribute to this particular phenomenon. Herein, we note
the opposite tendency of wanting to be stimulated, as some participants wanted to move
towards a less active state (i.e., positive deactivation – PD):
The best thing. . . .because I used to live in Corinda and I didn’t mind in
getting the carriage and having people talk, because you know you’re only on
for 10 to 20 minutes. But, I find especially in periods where I was in. . . when
I finished work I just wanted a space. . . so. . . .if I could have driven I would
have, because it would mean that I would be in my own personal bubble. You
know, just quiet, peace and quiet. That’s all. . . .that’s why you know, probably
go with the headphones option every afternoon, because it’s just. . . you just
want...
The need to feel informed and on top of things was another particular theme of interest, as
participants persistently referred to feelings of safety and curiosity. Participants indicated
that their curiosity was fuelled by many different elements, such as other fellow passengers
and their backgrounds and interests, the area through which the train was travelling, as
well as the details of abrupt and unexpected events, such as when the train halted for no
apparent reason:
Not just to the familiar strangers though. Even to complete strangers,
depending on what they’re doing you might feel curious. So, for example, if
you get on the train and you saw this guy and he’s on a costume, it makes
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you curious. What is he doing like that? Is he going to a party? Where is go-
ing? Is he going to some sort of event? And, yeah, depending on what they do.
It’s a good point on that because the other day we were on the train and
we were approaching the station and stopped just halfway on to the station.
Because there was a fire in front of us, and because there was a tree that fell
on to the power lines and started a fire, and they had to turn the power off and
everything and there wasn’t even electricity to....to talk over the intercom. So
yeah so...
Furthermore, safety was another identified theme both from a physical perspective, as well
as from a psychological perspective (i.e., assurance). Safety in itself will mostly lead to
defensive behaviours, as participants would usually associate such feelings with avoidance
of specific in-vehicle activities, such as talking to other fellow passengers.
Physical safety referred particularly to moments where participants felt somewhat
helpless to respond to potential physical threats by other passengers. This theme was
connected not only to travelling at night time (as seen previously), but also with trav-
elling through particular areas with a negative reputation. Furthermore, the presence of
drunken or psychologically altered passengers were connected with decreased perceived
safety, which again connects to the way that subjects might perceive some fellow passenger
as being detrimental:
I’m likely to avoid people who are loud, aggressive or drunk because they
scare me and....I like uneventful trips and they’re likely to be very eventful.
Ahhh...I tend to avoid older men because they tend to be kind of creepy.
Waiting to be assured on the other hand was more closely related to the reduction of
uncertainty within the journey. Such insurance then motivated participants into taking
steps, such as ensuring that their routines would not be affected, as well as adding restric-
tions upon in-vehicle activities, such as social interaction with fellow passengers (which
connects to the exposure of the self). Again, we see a connection with motives and existing
in-vehicle rules:
It’s usually safer to not speak to anyone at all, like you said before an
uneventful trip is perfectly fine, but if they look safe and approachable and
friendly and not likely to be creepy, then yeah...I might strike a conversation
with them.
You don’t know who will be socially accepting if you start a conversation
with them. And...I think that fear kind of prevents....it’s the full stop that
prevents us all from socially engage...I really like that point. Like, if someone
has headphones in it’s like an immediate you know, I’m happy listening to
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music just leave me alone. Yeah, like...if someone doesn’t have that and then
I start a conversation is that they want?
The results presented herein illustrate the inherent complexity that is associated with
defining in-vehicle activities as we move beyond simple description and look deeper into
the contextual elements, their influence on the activities, and the existence of higher level
motives that propel passengers into action. To foster our understanding on how these
results map into meaningful outcomes in the field of urban rail transport, we now move
to the discussion of the results, effectively looking to address our two research questions:
1. What elements define and shape in-vehicle activities?
2. What factors work to impact in-vehicle activities in the context of urban rail?
5.4 Discussion
As a means to corroborate our thematic analysis, let us now move to the synthesis of
the results and verify how our interpretation of the thematic analysis maps with existing
literature. Organised in two subsections, we aim at effectively addressing the two follow-
ing questions: (a) the defining of in-vehicle activities and their dynamics, and; (b) the
identification of tensions within activities and their role in impacting activity outcomes
and affective states of passengers.
5.4.1 Defining Activities
Perhaps the most relevant aspect to consider when defining in-vehicle activities is linking
those activities to higher-level motivations. As noted in the previous section, through
probing participants we were able to identify the actual reasons that motivated passengers’
behaviours while travelling. Hence, we propose to see in-vehicle activities as more than
something that passengers simply do as they use the service, and over which the operators
have little control. Our results suggest that it is something that holds direct meaning to
the passengers, that triggers a series of affective responses from passengers and contributes
to the service experience, and finally is something that operators want to be involved in.
The reasons to consider in-vehicle activities from a motive-first approach are corrob-
orated by other authors. Considering the work of Ettema et al. (2012), we note that
reasons to engage in in-vehicle activities were indeed many times correlated with the need
to achieve specific affective states. Hence, motivated action leads passengers to engage
in in-vehicle activities that are more likely to help them attain such affective states. Un-
der the lens of activity theory such affective states are the outcome of the activity at its
highest level of abstraction, and passengers will make use of their available means as to
achieve it.
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Wanting to be stimulated, for example, was a motive that was continuously identified
by participants. This is aligned with existing literature assessing common affective eval-
uation of passengers when commuting, with Kahneman et al. (2004) specifically rating
using public transport as something that is far from being seen as exciting or engaging.
Hence, having the ability to be stimulated is something that is valued by most passengers,
but so is the wish to be relaxed, disconnected from the surrounding environment, and in
effect achieve a low level of activation, albeit positive. Therefore, the ability to promote
both PA as well as PD is something that seems particularly relevant as to contribute to
affective states that are attuned with the dynamic and personal needs of passengers.
Safety as another motive works rather distinctly, effectively enforcing behaviours that
seek to avoid what are perceived negative situations (Stradling et al., 2007a). Again,
physical threats are perhaps the biggest concern here, with passengers feeling restricted
in how they behave and the activities they can undertake. Such concerns seem to further
lead to particular behaviours and potential change on attitudes towards public transport
as a whole, with participants indicating they would seat themselves strategically in the
train as to feel safer, something that was additionally identified by (Hirsch & Thompson,
2011). Further to this, the use of particular tools such as mobile devices were sometimes
used to promote feelings of safety, while other times were purposefully maintained out of
sight. This impact of technology as a tool in perceptions of safety is something that has
previously caught the attention of other researchers (Satchell & Foth, 2011).
Safety at the more abstract level can be related with assurance, as passengers will
have a tendency to feel that their routines are not impacted or that the potential for
unwanted events is minimised. This is particularly related to specific rules and well as
the external forces that shape the activities as a whole. Avoiding the exposure of the self
to unknown others will effectively reduce the uncertainty of a the trip, which is seen as a
safer approach. Passengers will avoid others that do not inspire trust or that appear to be
in an altered state (Stradling et al., 2007a). Still, avoidance can be seen as a contributing
element altogether for the intrinsic feelings of boredom that permeate perceptions about
public transport.
This argument leads us to consider the conjunction of factors that work to shape par-
ticular in-vehicle activities, such as social interaction between fellow passengers (Camacho
et al., 2013; Toprak et al., 2013). Herein, a series of elements are at play, with personal
traits and cultural and social norms playing a particularly relevant role in shaping the
kind of behaviours that are deemed acceptable inside public transport vehicles. Hence,
a series of intrapersonal and interpersonal restrictions are brought up, effectively trans-
forming what could be an environment of rich social interaction into an environment that
becomes restrictive to communication (Jared, 2009, p. 96).
The impact of social and cultural rules is well exemplified in the study of rail in-
vehicle activities undertaken in Tokyo by Ohmori & Harata (2008). The results indicate
that within certain cultures, in-vehicle activities such as talking on the phone are deemed
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unacceptable. Nevertheless, it is also particularly interesting to note the extent to which
the artefacts themselves (i.e., mobile device) can be appropriated and used to overcome
such constraints. Talking on the phone during travel might be considered unacceptable,
but passengers can make use of alternative mechanisms, such as messaging and social
media, to meet their communication needs.
Additionally, crowding as an external force seems to result in particular feelings of
distress, especially when the vehicle is too crowded and passengers cannot acquire a seat.
Failing to acquire a seat is known to result in less enjoyable experiences, as in-vehicle
activities become restricted. Herein, we can discern a link between crowding and comfort
(both physical as well as psychological – i.e., levels of stress), which is a well known
element of service quality (Transportation Research Board, 2013). However, a vehicle
that is too empty can similarly result in decreased perceptions of safety and heightened
feelings of boredom (Hirsch & Thompson, 2011), which lead us to assume that the right
balance is situated between those two extremes.
Another particularly interesting aspect is the distinction that is made between com-
muting in the morning and afternoon. We noted that perceptions formed about the
service are distinct according to the time of day, with passengers in the morning feeling
somewhat less enthusiastic about the journey and looking for activities that lead to en-
gagement.(Goffman, 1959; Jared, 2009) This seems to be the opposite of what passengers
are aiming for as they commute in the afternoon. At that time, wanting to be relaxed
and in a deactivated affective state seems to be more relevant to passengers, as they un-
dertake activities that enable them to disconnect with the surrounding environment and
the higher perceived levels of noise.
While generalisations should be avoided, time of day has an impact on the percep-
tions, attitudes, and behaviours of passengers. Ettema et al. (2012), analysis of in-vehicle
activities in public transport hints at this same trend. The authors have noted that,
for example, the use of digital technology and artefact-focused activities are linked to
heightened feelings of boredom during the commute to work. The authors also note that
commuting from work promotes different mindsets and attitudes. Passengers are therefore
seemingly more prone to engage in relaxing activities.
Lastly, we consider the activities in themselves, where parallels between our results
and existing literature are apparent. Looking at artefact mediated tools, we notice the
increased prevalence of digital tools within the public transport space (Schwieterman &
Fischer, 2011; Schwieterman et al., 2012). Increasingly, more passengers make use of
digital devices and the myriad offerings of services afforded by these as a means to create
a sense of privatisation of space, shaping the time spent in a way that better aligns with
their existing needs (Lyons et al., 2013).
While analogue tools seem to be failing in favour of the widespread use of technology
and its impact on modern day societies (Aguiléra et al., 2012; Line et al., 2011), artefacts
such as newspapers, books, and magazines are still widely used by passengers. Inde-
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pendently of whether analogue or digital artefacts are used, what remains constant is the
emancipatory characteristic of artefact-focused activities. Passengers can easily “escape”
their surrounding reality, but in contrast this will also lead to social alienation and dis-
connection with surrounding environment. This feeling of alienation does not necessarily
represent a problem, and indeed are further dependent on existing social and cultural
norms, but there is still a certain dichotomy to artefact-focused activities.
From such conceptualisation of in-vehicle activities we then reach several conclusions
about how in-vehicles should be defined. The first aspect is to perceive in-vehicle activit-
ies not as singular and isolated elements that happen because they do; instead, in-vehicle
activities have a reason, a motive that leads passengers to the undertaking of activity.
When delving into analysis of in-vehicle activities then, research should be focused fore-
most on understanding such motives before deepening the analysis.
However, motives are only one aspect of the system; passengers undertake activities
in order to attain an outcome that connects with that motive. While we should start our
understanding of in-vehicle activities by conceding that there is a motive behind them,
we should be especially attentive to the elements that effectively shape the attainment of
outcomes. Some elements, such as crowding and time of day (i.e., external forces), can
be – to a certain extent – assumed as a rather constant presence, independent of other
cultural and environmental aspects. Nevertheless, there are intrinsic cultural and social
elements that cannot be neglected or even generalised. What this indicates is that no
quick solutions can be put forward in addressing in-vehicle activities and behaviours of
passengers.
Furthermore, what should be noted is the potential that artefacts can hold in over-
coming intrapersonal and interpersonal restrictions. Indeed, one of the main aspects when
studying in-vehicle activities is that artefact-focused activities are attractive given that
they remove much of the uncertainty of the trip. Focusing on appropriating passengers
with specific tools that better align with desired outcomes might then be a way to proceed
in creating activities that work to engage.
5.4.2 Identifying Focus Through Tensions
While we have assessed our results against a series of both quantitative and qualitative re-
search data and have put forward an explanation that is consistent with existing evidence,
what is missing is an actual account of what tensions exist within in-vehicle activities that
we can address. Tensions are particularly relevant as they pinpoint aspects of activities
that we can focus on as a means to identify aspects to research and improve upon further.
Tensions are activity dependent, which is why we are making use of two activities
as examples: social interaction with fellow passengers and reading. These two in-vehicle
activities are interesting to explore as they represent two cases where a series of tensions
exist that effectively present different challenges to the passengers undertaking them. Let
us first discuss the case of interaction with fellow passengers.
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We are assuming that social interaction is happening between passengers that are not
socially known to each other – i.e., are strangers. By looking at Figure 5.6, we can see that
the previous general depiction of activity as seen in Figure 5.2 has been complemented
with a series of tensions (i.e., the bolt figures). The first aspect to note about the diagram
is the presence of two external tensions, which are positioned on the left side of the
diagram. Crowding and time of day, as noted previously, have been identified as external
forces that work to shape activities independently of their nature. As such, interaction
with fellow passengers is dependent of both crowding as well as time of day, as passengers
might be more prone to engage with fellow passengers during the morning and when the
train is more likely to be full than empty.
The other aspect to note is the existence of two tensions between the rules element
(i.e., social cultural norms) and the object (i.e., the purpose trying to be attained), as
well as between the roles (i.e., someone interesting VS someone not interesting) and the
object. The former indicates that social and cultural norms are usually deterrents of this
kind of activity. Passengers are expected to behave in certain ways, and disregarding such
norms may lead to fellow passengers perceiving the behaviour as abusive or unwelcome.
This of course is not always the case, as social norms can also facilitate the establishment
of social interaction in the first place.
Additionally, there is an issue with how fellow passengers are being perceived by a
subject. If someone is perceived as being interesting, then engagement in social interaction
becomes positive; on the other hand, if someone is perceived as being uninteresting, then
it is the case that there will be a negative impact on the attainment of the object and
respective outcome. Effectively, the roles that the subject ascribes to other passengers
have a particular bearing on the actual outcome of the activity as a whole.
The object of the activity then becomes dependent on the existing tensions that shape
the activity. By looking at the activity as a whole, we can understand that even though
the original purpose to engage in an interaction with other passengers might be to achieve
a certain level of stimulation and relatedness (i.e., positive activation), this might not be
the case as tensions have bearings on the way that the interaction will take place.
Next we consider reading as an in-vehicle activity. The structure of the activity is
depicted in Figure 5.7. The first thing to note is that even though the activities seem
rather similar in their structure, there are fewer visible tensions. This aligns well with
the nature of the activity, as it is safe to assume that reading while travelling by train
is likely to have to pose fewer challenges than engaging in social interaction with other
passengers.
One of the most interesting aspects in the depiction of this activity in relation to the
previous one, is the difference in relation to the mediation tools. Previously, we have
defined reading as an artefact-focused activity, and as such there is a particular emphasis
on the actual tool that is used to perform the activity. Reading can be performed using
either analogue or digital tools, but the object of the activity will mostly be unchanged:
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Physical Abilities
Passenger
Relate with
fellow passengers
Social and Cultural
Norms
Fellow Passengers Someone interesting
Feel related
and stimulated
Fail to engage with 
fellow passengers
Feel rejected and
disappointed
Someone not interesting
OR
Crowding
Time of Day
Figure 5.6: The structuring of an interaction with fellow passengers in-vehicle activity.
Several tensions exist as to make such activity be undertaken without certain levels of
uncertainty.
to consume a certain kind of content within the duration of the journey.
The reason that the mediating tool becomes relevant is its influence on removing
uncertainty. Indeed, the activity is afforded by the tool (Kuutti, 1996), and the fellow
passengers are mostly seen as a hindrance. They are distracting and noisy, and their role
to the activity is mostly perceived as being rather negative. As such, a tension is formed
between the roles (i.e., distracting/noisy) and the object. Not accounting the constant
presence of the external forces (i.e., crowding and time of day), it is this particular tension
that works to impact reading as an in-vehicle activity.
We note that the attainment of the object and respective outcome can be more easily
achieved as the number of tensions are reduced. This is clearly seen as we compare the
activities in Figure 5.6 and Figure 5.7. While the former holds a series of elements that
can create a negative outcome, reading removes much of the uncertainty as the main
tensions relate with other passengers as well as crowding considerations.
We then come to realise that in-vehicle activities will need to be considered according
to their type and nature, as this will translate in different tensions. It seems that treating
different activities using similar approaches will lead to outcomes that might not be well
aligned the nature of the activities, and the motives that passengers have to undertake
them. But what then can we do to tackle the issues that are linked with in-vehicle
activities, and effectively improve the way that passengers experience their trips?
As expected, the answer is not straightforward. We could for example consider that for
promoting reading as an activity we should consider making use of a urban rail service that
offers more quiet carriages in the afternoon as opposed to morning times. We could also
consider that for promoting social interaction between passengers we could add marketing
material within trains in the morning as to entice conversations between passengers, that
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Book/Magazine/Newspaper/Mobile Device
Passenger
Read an article/book
chapter
Social and Cultural
Norms Fellow Passengers Distracting/Noisy
Feel relaxed and
self-actualised
Fail to concentrate
and read
Feel distressed and
annonyed
OR
Crowding
Time of Day
Figure 5.7: The structuring of reading as an in-vehicle activity. One of the most apparent
things is the presence of less tensions as with an activity such as interaction between fellow
passengers. This indeed makes it more apparent the challenges that exist in undertaking
certain activities and achieving meaningful outcomes out of them as compared to others.
would work to establish a common conversational theme and hence reducing uncertainty
by using artefacts as mediators of such activity.
Nevertheless, such recommendations will need to be taken into account according
to specific interests from both the service operator, as well as the passengers and their
encompassing cultural and social environment. It becomes clear that what may work as
to promote certain in-vehicle activities in one particular context, might fail to work in
other particular context. Nevertheless, activity theory as a theoretical lens is particularly
well equipped to handle such dynamism, as it works to include such social and cultural
elements in the first place.
5.5 Conclusions
The study of public transport in-vehicle activities is a topic that has gained interest
from several researchers. In-vehicle activities have been connected with specific responses
that have been known to elicit particular affective responses, one of the two dimensions
that passengers use to assess public transport as a service (Figure 5.1). Being able to
continuously understand how in-vehicle activities are aligned with passenger needs and
their behaviours enables us to devise solutions that elicit positive responses and heighten
perceptions of the service (Carreira et al., 2014).
This study employed a qualitative approach, aimed at providing an empirical based
structure to address the modelling and overall understanding of urban rail in-vehicle
activities. We have made use of activity theory and affect as a means to connect the higher-
level motives of passengers with the undertaking of in-vehicle activities. In effect, this
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study has managed to move beyond the simple exercise of describing in-vehicle activities,
and provided a theoretical lens that can be used to model these in a consistent and
established manner. We then have shifted the focus from the simple description to the
analysis and study of in-vehicle activities at different levels of granularity.
The study addressed two particular issues. The first was to identify the elements that
shape in-vehicle activities and discern their dynamics. The second was to identify tensions
within those activities that can be used a means to delineate areas for future research or
interventions. We have showed that urban rail in-vehicle activities are complex, and are
influenced by a series of contextual elements that create fluctuations that are dependent
on social and cultural aspects. We have also showed that the use of tensions as a concept
allows for the identification of specific and concrete elements to which future research and
interventions can be applied to. The contribution of this study is in establishing a means
where in-vehicle activities can be studied, analysed, and results be compared to whether
in-vehicle activities are aligned with passenger needs and the attainment of their desired
outcomes.
Nevertheless, the study has several limitations. Among them are the singular qualit-
ative nature of the study, the limited number of participants, and the mostly inductive
approach to research. Even though our outcomes have been grounded in actual empir-
ical data, our assumptions and models will need to be further scrutinised and tested in
order to assess their validity with real-world examples. Furthermore, when approach-
ing in-vehicle activities we must acknowledge that concrete insights might not be easily
transferred across distinct cultures or societies. Nevertheless, and as noted, the power of
activity theory as a theoretical lens to study in-vehicle activities in public transport is that
contextual, cultural, and social elements are already taken into account within the frame-
work. So while generalisations might not be appropriate, the theoretical lens can be easily
appropriated to different contexts, independently of cultural or social considerations.
Finally, activity theory fails to concretely quantify the influence that the individual
elements have on activities, or the concrete influence that tensions and their resolution
might bring to activities and their outcomes. Nevertheless, we should realise that such
quantification was never the intent of using activity theory as a theoretical lens. We
recognise that quantification will be most probably dependent of the aforementioned cul-
tural and social elements, and as such it is required to undertake additional research if
quantifiable and additional certainty is required.
Future research will need to address such shortcomings as a means to corroborate the
outcomes that have been identified in this study. Additionally, empirical evidence should
be gathered and the appropriateness of activity theory for this particular domain should
be further assessed. We see this study not as a definite answer to all issues regarding
public transport in-vehicle activities, but instead as a step towards a future where service
operators recognise actively supporting in-vehicle activities can significantly contribute to
an improved perception of public transport overall.
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Chapter 6
TrainRoulette: Promoting Situated
In-train Social Interaction Between
Passengers
This chapter presents the initial work done towards the conceptualisation and design of
the TrainYarn mobile application prototype, which at the time was named TrainRoul-
ette. This change of name is related with the added constraints imposed by the industry
stakeholder, and which I have already expounded in Chapter 4 (i.e., Research Design).
This chapter holds an initial, exploratory, and qualitatively-oriented study which in-
cluded both observations and focus groups. It involved and informal focus groups com-
posed of 6 HCI and design experts, as well as a traditional focus group composed of 6
public transport passengers. The results present herein correspond to the initial iterations
of the design process, and hence are updated and refined in the ensuing chapter.
Statement of Contribution
This research paper has been co-authored with my principal and one of my associate
supervisors at the time. I have been responsible for the draft of the paper, with my
supervisors contributing with insights and edits to improve the paper before submitting
it for review. I have further presented the results of this paper in person at the 2nd
workshop on computer mediated social off-line interaction (SOFTec). This workshop was
part of the annual ACM Ubicomp conference held in Zurich, Switzerland in 2013.
Camacho, T., Foth, M., & Rakotonirainy, A. (2013). Trainroulette: promoting situated
in-train social interaction between passengers. In Proceedings of the 2013 ACM
conference on Pervasive and ubiquitous computing adjunct publication (pp. 1385-
1388). ACM.
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Preamble
This paper has been successfully accepted at the SOFTec workshop, which was part of
the ACM Ubicomp 2013 conference. It focuses on the initial data collection, analysis, and
prototype construction of the TrainYarn mobile application concept. It is a qualitative
and exploratory research paper, whose results and insights have been used to inform the
ensuing stages of the iterative design process. For those already familiar with the insights
provided in Chapter 2, Chapter 3, and Chapter 4, this paper should be read sequentially
from Section 6.4 onwards.
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Abstract
Travelling by public transport is usually regarded as boring and uninteresting. Refraining
from talking to the stranger next to you may be due to limitations that are self-imposed
and further corroborated by social expectations and cultural norms that govern behaviour
in public space. Our design research into passenger interactions on board of urban com-
muter trains has informed the development of the TrainRoulette prototype – a mobile
app for situated, real-time chats between train passengers. We study the impact of our
design intervention on shaping perceptions of the train journey experience. Moreover, we
are interested in the implications of such ICT-mediated interactions within train journeys
for stimulating social offline interactions and new forms of passenger engagement.
Author Keywords: Public transport; Trains; Rail; Interaction design; Urban informat-
ics; Social offline interactions; Engagement
ACM Classification Keywords: Human-centered computing → Empirical studies in
HCI; Empirical studies in interaction design
6.1 Introduction
Innovation in the context of public transport has been mainly directed at improving the
logistic and operational aspects of the service. As a consequence, the ability to seamlessly
accrue and analyse data, and from that offer valuable predictions has seen significant
advancements. Arguably, we have created a new way of using public transport, one in
which ICT works as a shaping force. Nevertheless, we still struggle to offer a service
that is able to rival the attractive elements of private transportation, such as commodity,
comfort, and personal attachment.
The point of departure for our study is based on the thought that the activities that
passengers undertake as they travel are a consequence of underlying psychological needs.
Being able to tap into those needs might work to help create personally meaningful en-
gagement. This preliminary work employs a multi-method approach to collect data and
presents the TrainRoulette prototype – a mobile application that promotes anonymous,
digital interaction between co-located train passengers. It follows closely the concept of
random one-on-one interactions promoted by ChatRoulette, but works exclusively with
text. Our aim is to further the understanding on how ICT-mediated interactions might
work to mitigate existing social-cultural restrictions that make activities such as talking
to strangers uncommon within trains.
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Figure 6.1: A screenshot showing the initial interface, the data entry interface, and the
chat interface of the TrainRoulette prototype.
6.2 Related Work
Despite major improvements in public transport and the increase of ICT-mediated activ-
ities within transit vehicles, this does not necessarily mean that passengers are enjoying
their journeys more (Ettema et al., 2012). This may be related to the lack of significance
that most activities have towards the underlying intrinsic needs that motivate human
action. Hassenzahl refers to these higher-level motives as be-goals (Hassenzahl, 2010, p.
44); they are closely related with the conceptualisation of the Self, and indeed if the aim
is to provide a better, situated experience, then these needs are essential.
The promotion of specific psychological needs, such as competence and relatedness,
is known to increase subjective well-being. Nevertheless, promoting such needs is not
always straightforward, especially within public spaces. It is widely appreciated that
invisible barriers shape and mould our behaviours, as we apply distinct acts according to
the situation at hand (Gordon & Souza e Silva, 2011, p. 91). This renders interaction
with strangers in a socially restricted space such as a train, troublesome.
In the context of urban train journeys we clearly lack understanding on how to produce
more engaging journeys altogether (Camacho et al., 2013). This study argues that the
path to follow should be one that takes into consideration the aforementioned intrinsic
needs that passengers can relate to. From that perspective, we hint that ICT-mediated
social interaction between in-train co-located passengers might have bearings on the way
that people interact within trains.
6.3 Methodology
We followed an exploratory qualitative-oriented multi-method data collection strategy,
comprising both observations and focus groups. Adding to this, we produced the Train-
Roulette prototype. TrainRoulette works by restricting interaction to the physical space
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within the train, as it requires that passengers are connected to the in-train Wi-Fi infra-
structure and that they indicate the route that are travelling in. It works similarly to the
ChatRoulette1 concept, promoting one-to-one random interaction, but it exclusively uses
text for interaction. Our direct observations totalled 7 hours, and spanned across several
days of the week and times of the day. Additionally, we performed two focus groups: one
composed by 6 HCI and Design experts that lasted for 1 hour, and one composed by 6
train passengers that lasted for 1 hour and 30 minutes.
The observations were performed early in the research process, and the process was
grounded on a series of synthetising concepts that stemmed from the existing literature.
Their use allowed for a more focused observations to take place. The categories used were:
Activities; Habits; ICT usage; Concerns and doubts; and Interrelationships. In regard to
the two focus groups, in the first one we ran a usability exploratory test, and in addition
gathered perceptions about the use of the prototype in a real-world scenario. For the
second focus group, we first collected data about how participants currently experience
and perceive their journeys. Consequently, participants were asked to use the prototype,
assuming they were in a normal commuting train journey.
Figure 6.2: The identification of specific themes that fall under the Restrictions category.
Restrictions herein are either one of two types: internal or external
The collected data was subject to a thematic analysis, where a perspective of Activity
Theory and that of hierarchical motivational action was taken into account (Gordon &
Souza e Silva, 2011, p. 54). As such, the categories that emerged where both based on the
1http://www.nytimes.com/2010/02/21/weekinreview/21bilton.ht ml?_r=0
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referred theories, as well as from the data itself. In sum, passengers perform activities,
in which the undertaking of these activities results in perceptions towards the service.
Usually, most activities – undertaken or not – are subject to existing intra-personal and
external restrictions (see Fig. 6.2 for identified restrictions).
6.4 Discussion of Results
Unsurprisingly, the data shows that the participants undertake a series of activities while
travelling by train that we divided into two categories: physical and ICT-mediated. Activ-
ities such as physical social interaction, are mostly subject to intra-personal restrictions
relating to issues of confidence and doubt, but also of expected behaviour in the societal
space (Gordon & Souza e Silva, 2011, p. 91).
Social interaction is commonly ICT-mediated, with passengers going away from imme-
diate surrounding physical space (Gordon & Souza e Silva, 2011, p. 94), and contacting
familiar others either through texting, phone calling, or social media. Physical social
interaction happens mostly when passengers travel with someone. The data also suggests
that social interaction is an activity that is sought when trying to mitigate feelings of
boredom, which increases with the length of the journey.
Wanting to know about fellow passengers, what they do, and what their interests are
was a recurring theme. Such curiosity about the environment can be related to the need
of competence. As social norms dictate the expected behaviour inside trains, it can be
hard to undertake activities to satisfy such curiosity.
Additionally, and referring more concretely to the TrainRoulette prototype, a par-
ticipant raised concerns relating to anonymity in interacting with someone in a shared
space, but the other participants saw it as interesting, and contributing to their sense of
curiosity to figure out with whom they were travelling with.
6.5 Recommendations & Future Work
The exploratory nature of this research phase called for in depth qualitative methods but
relatively small numbers of participants. The results attained allow us to suggest some
preliminary design recommendations for applications aimed at promoting in-train social
offline interactions. We argue the following:
• Social interaction – even between strangers – taps directly into the intrinsic need
for relatedness (Cwir et al., 2011), and as such it offers a valuable opportunity for
producing further engagement in train journeys
• Limiting interaction to the physical space is advantageous, as it corroborates the
concepts of competence and curiosity. People become interested in knowing who is
sharing the same space with them
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• Promoting semi-anonymity by requiring submission of information such as age,
gender, and interests is useful, as it works to enhance feelings of relatedness and
curiosity. People relate more easily to others that share common interests (Cwir
et al., 2011)
• Genuineness should be considered as it contributes to the sense of security, another
intrinsic need (Hassenzahl, 2010, p. 46). This might be attained by connecting the
user to an existing account – such as Facebook or Twitter – but ensuring that the
details do not transpire through the application to others
The future direction of our work consists of extending the data collection and the re-
finement of the prototype. Given the iterative nature of our research, design, and eval-
uation stages, we will modify the prototype according to the input collected from the
focus groups, and additionally refine our focus group design to account for the specific
guidelines presented herein.
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Chapter 7
TrainYarn: Probing Perceptions of
Social Space in Urban Commuter
Trains
This chapter builds on the work presented in the previous chapter. In this chapter, I
put forward the final results of the iterative design cycle and the in situ evaluation of
the TrainYarn prototype. I present evidence to support the usefulness of conceptualising
and materialising tools that are tailored according to the context of urban rail and of its
in-vehicle stage. I put forward insights about the role of technology as a tool to facilitate
how passengers are allowed to explore the social space and interact with others inside
urban commuter trains. These results come to emphasise the value of devising tools that
support certain passengers in better experiencing their public transport journeys.
The results presented are based on data collected using multiple methods, but they
are particularly focused on the in situ evaluation of the TrainYarn prototype. The final
evaluation study involved a three-week deployment of the prototype and the consequent
interview with 10 participants, as well as the analysis of 12 AttrakDiff questionnaires and
the raw log content that was transmitted by users through their use of the prototype.
While there are quantitative aspects to the paper, the focus of the paper is on providing
qualitative-oriented empirical insights that look at how and why there is value in putting
forward tools that support passengers in shaping their travelling time. Additionally, here
I propose a series of design guidelines to inform the design of tools that aim at enhancing
how the social space in transit vehicles is perceived and experienced by passengers.
Statement of Contribution
This research paper has been co-authored with my principal and associate supervisors. I
have been responsible for the draft of the paper, with my supervisors contributing insights
and edits to improve the quality of the paper before submitting it for review.
Camacho, T., Foth, M., Rakotonirainy, A., & Rittenbruch, M. (2015). TrainYarn: Prob-
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ing Perceptions of Social Space in Urban Commuter Trains. Manuscript submitted
for publication.
Preamble
This paper has been submitted to the annual ACM OzCHI 2015 conference, and is cur-
rently under review. The particular contribution of this paper relates to its emphasis on
gathering empirical evidence about the emancipatory role that technology has to play
in supporting how passengers experience their journeys. Throughout this paper, I give
particular emphasis to how there is value in supporting passengers – those that are inter-
ested in doing so – to explore the rich social environment that defines transit vehicles. I
particularly look at understanding how and why such tailored solutions can be useful in
transforming how meaningful such spaces are perceived to be by passengers.
For those readers familiar with the insights presented in Chapter 2, Chapter 3, and
Chapter 4, this paper should be read from Section 7.4 onwards in a sequential manner.
Note however the presence of three screenshots depicting the look and feel of the TrainYarn
prototype in Section 7.2.
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Abstract
We studied the ways that urban commuter train passengers experience their journeys. We
present the design process and in-situ evaluation of TrainYarn, a mobile app prototype
designed to facilitate social interaction between urban train passengers. We sought to
probe passenger perceptions of social space with a view to positively impact their assess-
ment of public transport. Our results support that, for some passengers, there is value
in using social tools designed to take advantage of the social space afforded by urban
commuter trains. Furthermore, such tools may be perceived as emancipatory, allowing
passengers to address underlying communicative needs that can lead to a transformation
on how sociality is experienced in these public spaces. To further inform future research
and practice, we put forward a series of design recommendations.
Author Keywords: Public Transport; Design Research; Qualitative Research; Activity
Theory; In-Vehicle Activities; Social Norms; User Experience; UX Laddering; AttrakDiff
ACM Classification Keywords: H.5.m. Information interfaces and presentation (e.g.,
HCI): Miscellaneous.
7.1 Introduction
The role of public transport to address issues of congestion and pollution is widely re-
cognised (TTF, 2011). Within the modes of public transport, trains play a particularly
relevant role due to both the number of passengers they transport, as well as their cent-
rality in multi-modal journeys (TTF, 2011). Improving the quality of service in public
transport is a valuable goal, given the relationship between the attractiveness of the transit
service and patronage levels (Eboli & Mazzulla, 2011). Hence, we constantly strive to im-
prove the core factors of the service, such as availability, efficacy, efficiency, and safety
(Eboli & Mazzulla, 2011). Despite the necessity of focusing on such pillars, there are
other factors that contribute on how public transport is assessed by passengers (Cairns
et al., 2004). Whilst these “soft” factors (e.g., campaigns, personalised services) are con-
sidered peripheral to the service, they are nevertheless impactful from the point of view of
passengers and how they experience the service (Lyons et al., 2007; Olsson et al., 2012).
Together, both the core and “soft” factors shape how passengers see public transport and
how they assess it, both at a functional and at an emotional level (Lyons et al., 2007;
Ettema et al., 2012). Still, from a passenger-centric perspective little has been done to
further our understanding on how non- traditional operational interventions throughout
the myriad touch points of the service can lead to a service that is better appreciated by
passengers.
One of the most central stages of any public transport journey is the in-vehicle stage.
Both from a private as well as public transport perspective, individuals will associate
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a series of experiential factors to the method of transport based on their experiences
of the in-vehicle stage (Jared, 2009). For public transport, there is value in exploring
new opportunities in bringing more meaningful ways for passengers to experience their
journeys, adding to the emotional appeal of the method of transport (Steg, 2005). Hy-
pothetically, technological solutions can lead to the facilitation of new spatially bounded
experiences to emerge in public transport vehicles (Paulos & Goodman, 2004; Line et al.,
2011). Technology can enable passengers to inhabit public transport vehicles in different
ways, making traveling spaces places of leisure where passengers disassociate themselves
from their surroundings. But whilst such disassociation comes about due to the lack of
perceived interest of such spaces (Ettema et al., 2012), what could change if we enable
passengers to experience such travelling spaces in ways that are better aligned with their
needs and motivations? How could that impact their perceptions of public transport?
In this work, we seek to understand how a tool to support social interaction can lead to
changes in how social space is perceived and experienced by passengers (Lefebvre, 1991).
For this purpose, we present the design and in-situ evaluation of TrainYarn, a mobile ap-
plication prototype that provides contextually tailored features aimed at public transport
journeys, such as randomised, co-located, and anonymous interactions. Furthermore, this
work seeks to understand the relationship between experiences of social space and percep-
tions of public transport as a service. We hypothesise that, when purposefully designed
and tailored to specific segments of passengers, there is value in crafting tools that are
supportive for an activity such as social interaction. To support this claim, our results
demonstrate how such a tool can be connected to underlying motivations.
7.2 Related Work
Opportunities and In-Vehicle Activities
Public transport as a service is assessed both functionally as well as emotionally (Ettema
et al., 2012; Carreira et al., 2014). Existing evidence stresses that passengers assess the
service holistically, and that what happens at a micro-level (e.g., how a carriage looks
and smells, how comfortable a seat is) contributes to shape their experience of the service
(Olsson et al., 2012; Carreira et al., 2014). Hence, supporting passengers throughout their
different touch points with the service is crucial in devising a public transport service
that is able to be attractive both functionally as well as emotionally (Steg, 2005). To
this extent, we need to look beyond the service as a means of moving passengers from
one point to another (Watts, 2008). Instead, we should further focus on the “soft” factors
that shape public transport (Cairns et al., 2004).
These factors extend beyond the traditional core characteristics of the service (e.g.,
availability, safety), instead emphasising more peripheral aspects of public transport, such
as the use of personalised services. While seemingly secondary, these factors are less risky,
less costly, and further enable for interventions that can be targeted at particular segments
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Figure 7.1: Activity system modelling of in-vehicle social interaction. Dashed lines rep-
resent tensions that impact the activity.
of passengers, bringing new levels of personalisation that can foster emotional connection
(Cairns et al., 2004). In seeking ways to tap into this potential, we need to understand
how to better potentiate the unique characteristics of public transport, using them to the
advantage of the passengers.
This exploration of the opportunity space in public transport becomes ever more ac-
cessible due to the ubiquity of technology (Line et al., 2011), paving the way for new
experience to unfold (Foth et al., 2012; Royal College of Art, 2012). The Tesco virtual
grocery system exemplifies the value of technology in transforming perceptions of dead
time (i.e., waiting for the train), making use of the opportunity to enable passengers to
buy groceries and get them delivered home.
From the myriad service touch points that shape public transport, the in-vehicle stage
is particularly central (Camacho et al., 2013). Both from a private and a public transport
perspective, existing research posits that individuals carry certain predispositions on how
they assess a method of transport based on their activities and experiences during the
in-vehicle stage (Lyons & Urry, 2005; Ohmori & Harata, 2008). While car manufacturers
increasingly realise this and promote differentiation by offering drivers new means to shape
their in-vehicle activities, the same does not happen in public transport.
Consequently, there is a lack of evidence, both in quantity and academic rigour
(Stradling et al., 2007a; Ettema et al., 2012), to support the value of potentiating the
in-vehicle stage in public transport to new heights. Questions about how perceptions of
the in-vehicle environment could be impacted and transformed if purposefully designed
tools existed to support passengers and their underlying needs, remain unanswered.
The Social Space and Mediating Tools
The sociality of space in public transport is one of its defining characteristics (Lefebvre,
1991; Dourish et al., 1996). Passengers are influenced by how well the social space is
experienced in public transport, which reflects on their assessment of the service (Jared,
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2009). Theoretically, the social environment in public transport vehicles can be used to
nurture social capital and produce a more conducive environment for those passengers
interested in socialising with others (Currie & Stanley, 2008; Hult et al., 2011).
The Love Seats campaign exemplified this: a Danish public transport service provider
set up a campaign where a set of dedicated “interaction seats” would be used to signal
the willingness of those wanting to socially interact (Nordahl, 2012, p. 20). The results
showed interest from specific segments of passengers, with patronage levels reportedly
increasing throughout the campaign. The results show the potential of enabling passengers
to better shape the in-vehicle according to their needs and preferences. Sociality has also
been explored in the aviation industry, with KLM’sMeet & Seat program leveraging social
networks to bring together passengers willing to interact (KLM, 2014).Virgin America has
also put forward similar efforts, ranging from in-seat messaging, to plans of implementing
a fully fledged social networking system (Ghee, 2014).
Despite the perceived value for enabling certain segments of passengers to interact
with each other, public transport vehicles are not particularly conducive to social inter-
action and neither do passengers usually look positively at face-to- face interactions with
unknown others (Jared, 2009). Nevertheless, face-to-face communicative behaviour is not
necessarily an appropriate baseline to draw inferences about all forms of communication
(Dourish et al., 1996). Particularly, in public spaces, e.g., trains and buses, societal and
cultural norms such as civil inattention constrain how interactions unfold and how social
spaces are explored and experienced (Watts & Urry, 2008; Jared, 2009). Technology as
a facilitator may allows us to move beyond the simple privatisation or escapism observed
in the public space (Crawford, 2008; Camacho et al., 2013); instead it can empower indi-
viduals to overcome restrictions related to the free-form exploration and creation of social
spaces which are deemed more interesting (de Souza e Silva & Frith, 2010).
Paulos’s work on “familiar strangers” demonstrates how technology might provide ad-
ded control about how we bring meaning to public spaces, and how such social richness
may be exploited in new ways (Paulos & Goodman, 2004). Literature relating to locative
media has hinted at how location-awareness can be fostered to support social awareness
and interaction between individuals (Licoppe & Inada, 2012). Work on locative mobile so-
cial networks has further showed how individuals attach added meaning to physical spaces
through the use of digital tools (e.g., virtual annotations), and how these enable experien-
tial qualities to be associated with such spaces (de Souza e Silva & Frith, 2010). Work on
computer-mediated communication has further emphasised the usefulness of technology
in addressing issues relating to interaction between individuals (e.g., “ice-breaking”, social
awareness) (Brignull & Rogers, 2003). Nevertheless, and with exceptions (Bassoli et al.,
2007; Royal College of Art, 2012), studies are lacking to support the usefulness of techno-
logy in positively impacting how passengers feel about public transport vehicles or public
transport as a service. While location-based and locative media studies emphasise the
emancipatory role of technology in the shaping of space (Licoppe & Inada, 2012), such
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insights usually look at the mapping of online social networks to physical spaces, and
are not easily transferable to the exploration of the dynamic social space inside public
transport vehicles. Furthermore, such studies do not answer questions relating to how
such solutions can change and shape perceptions towards not only the social space, but
also towards public transport as a service.
This study looks to understand how and in which ways perceptions of social space
inside urban commuter trains can be transformed through the deployment of technology
that is designed to facilitate social interaction. This study further looks to gain insights
into how such purposefully designed tools could impact overall perceptions of public trans-
port as a service. The research questions are:
• RQ1 – How can existing perceptions of the social space inside urban commuter
trains be transformed through the introduction of tools designed to facilitate social
interaction between passengers?
• RQ2 – How can such tools impact how passengers assess public transport as a
service?
7.3 Design Process and Research Methods
Throughout this study we followed a design-oriented research approach. TrainYarn can
be described as a design intervention, where our goal was to move beyond studying cur-
rent technology usage scenarios. Instead, we were interested in assessing responses and
reactions of passengers when their ability to explore and experience the social space inside
urban commuter trains was modified – i.e., what could change if the appropriate tools
were made available? Over time, the prototype was iteratively refined from low-fidelity
towards high fidelity. The final prototype was made accessible without restrictions to
the general public. For the sake of brevity, we solely discuss the research and evaluation
activities of the overarching iterative design process.
Research and Design
From a theoretical standpoint, TrainYarn was underpinned by activity theory, which was
used as an explanatory framework. This was justified given the focus that activity theory
gives to not only the capacities and motivations of individuals, but also to the role that
other contextual elements have in influencing the outcome of an activity (Kaptelinin &
Nardi, 2012). Furthermore, the use of activity theory was considered useful due to its
ability to promote consistency throughout research, design and evaluation. The framework
offered the researchers a well- established theoretical lens in which to analyse, synthesise,
design, and evaluate. Therefore the framework was instrumental in bridging the different
phases of the design process (Kaptelinin, 2013).
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Figure 7.2: Final prototype showing (1) single chat, (2) group chat, and (3) settings screen
In relation to our target audience, we focused on creating a design that we identified as
being attractive to those passengers willing to interact with fellow passengers, independ-
ently if they would engage in face-to-face interaction with unknown others during their
traveling time. The intent was not to aim at all passengers, neither was it to indicate
that the facilitation of social interaction would be of interest to all passengers. Instead,
throughout our research we screened for passengers who reported interest in communic-
ating with fellow passengers, but that for some reason experienced difficulties in doing so.
We further screened participants according to their age group (i.e., between 18 and 44
years old), based on existing nationwide survey data that indicated a higher predisposition
for this age group to be both tech-savvy as well as daily users of public transport.
Our research activities included unobtrusive field observations and focus groups. Ob-
servations were mostly done before focus groups and used to inform (along other existing
secondary data) the overarching topic of social interaction between passengers in trains.
Due to the inability of performing contextual research, we decided to perform focus groups
due their ability to enable rich discussions between participants. Approximately 7 hours
of observations and 6 focus groups, involving 24 participants, were undertaken. Of the
24 participants, 50% were male, the majority travelled regularly (58.4%), and 83.3% were
between 18 and 34 years old. Observations followed a synthesising framework, where
a series of concepts (e.g., activities, behaviours, device usage) was used to guide data
collection. Focus groups lasted 90 minutes and were divided into two parts. The first
part consisted of a normal focus group session, while in the second part we presented a
TrainYarn prototype (of increasingly fidelity and functionality over time) to participants
and asked them to utilise it at will. Follow up open-ended questions were used to gather
insights for formative evaluation and to guide the iterative refinement of the prototype.
Conceptual design involved both domain and solution models, with activity system
modelling used to define the elements of the domain space and how social interaction
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was being undertaken (Figure 7.1). Activity system modelling enabled us to synthesise
the research insights into a cohesive model that could be referred back to when moving
towards the design of the system. Aspects such as cultural and social norms, personality
traits, the inability to recognise cues for interaction, and the negative impact of being
rejected, were all identified as “pain points” for passengers when trying to explore the
journey’s social space and were used. These “tensions” (as defined by activity theory)
were used to inform the design direction of our prototype. Figure 7.2 shows three major
functions provided by the TrainYarn prototype: (a) single chat, (b) group chat, and (c)
personalisation of profile.
Afforded Functionality and Design Rationale
TrainYarn was designed for use during train commuting, and as such we implemented
a geo-fencing mechanism to restrict its operational radius. The single chat mode was
designed to try and match co-located users. The purpose of such feature was to exploit
the sense of locality and that of engagement. Single chat further promoted serendipitous
connections with passengers, working in a similar manner to ChatRoulette, where users
would be randomly connected to others and not allowed to choose with whom to talk.
The purpose of this strategy was to promote social awareness and add to the excitement
of talking to unknown but co- located others. Group chat worked as a normal chat room,
where users would congregate and interact by broadcasting their messages. Group chat
was mostly a way of addressing issues of enticing participation, creating a sense of group
belonging, and further promoting social awareness by exposing the presence of users to
others in a transparent manner.
Personal settings were designed to add personalisation and control over the prototype.
The prototype exposed only non-sensitive information (e.g., nickname), hence ensuring
anonymity. Anonymity has been associated with higher stimulation levels, as well as
facilitating face-to-face interactions (Burak & Sharon, 2004). Users could further define a
series of interests, which allowed for establishing common ground (Farnham et al., 2009),
as well as promoting a higher sense of control. Further relating to control, users could
arbitrarily block any user, resulting in all messages from this user being blocked.
Evaluate
Three distinct types of evaluation were performed: formative, assessment, and validation.
Formative evaluation was mostly done using open-ended questions and used to identify
issues and define direction in the early stages of the process. Assessment evaluation was
used to assess user experience and consisted of 6 participants performing 13 representat-
ive tasks and filling a User Experience Questionnaire. The validation evaluation tested
the prototype in the “real-world”. The prototype was uploaded to both App Store and
Google Play, and a media release was used to make users aware of a two-week field trial.
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Participants taking part in the field trial had to use TrainYarn once each day during their
weekday commute.
Participants that registered for the trial would receive AUD150 if they adhered to
the conditions, but the majority of the users did not in effect register, and hence their
participation was not remunerated. The reward was used to ensure that a minimum
number of users would populate the system. Additionally, a chat bot was installed to
entice more users to communicate. The bot was removed once more than 2 users were in
the system. TrainYarn was fully functional for approximately 3 weeks, in which over 60
users engaged in repeated sessions (i.e., 2 sessions at least). The funding body restricted
both the duration of the trial as well as our ability to promote the prototype, hindering our
capability to increase prototype awareness or to perform additional refinement iterations
based on insights gathered.
After the three-week period of operation, we contacted participants for a follow up in-
terview and made an online version of the AttrakDiff questionnaire available (Hassenzahl
et al., 2010). In total, we performed 10 follow up laddering interviews, and gathered data
from 12 AttrakDiff questionnaires. We also analysed the raw log content of the conversa-
tions between users using a qualitative approach. AttrakDiff was used to assess UX based
on the hedonic/pragmatic model (Hassenzahl, 2010), enabling the analysis of UX accord-
ing to four distinct measurements along these two dimensions. UX Laddering was used
to connect afforded functionality with intrinsic needs and values of users (Vanden Abeele
et al., 2012).
Content analysis was used for both UXLaddering and the raw log content. In relation
to the UX Laddering, qualitative analysis was first used for the concept identification
phase, after which quantitative analysis was used to test the relationships between such
concepts. Due to resource availability restrictions, only one coder performed the con-
tent analysis. To address reliability concerns though, several test-retest iterations were
performed. UX Laddering validation concerns were addressed by adjusting the “cut-off”
levels according to existing recommendations (Vanden Abeele et al., 2012). The qualit-
ative analysis of the raw log content was used to corroborate insights gained by both the
AttrakDiff and laddering analysis (i.e., a deductive approach).
7.4 Results
The results of the AttrakDiff questionnaires (Figure 7.3) indicate the overall perceptions
of the participants towards the prototype. The prototype was indicated as being likeable
and easy to use, and that connectedness and social integration were among the main
characteristics associated with the prototype. On the other hand, results show issues
regarding predictability, aesthetics, and the lack of challenge afforded by TrainYarn, all
of which reflect its prototypical nature. Performing the UX Laddering (Figure 7.4), we
elicited 28 distinct concepts that were arranged according to a hierarchy of 5 different
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levels (i.e., concrete attributes, abstract attributes, functional consequences, psycho-social
consequences, and values). We defined the levels as follows: after the establishment of
the codes/concepts using NVivo, we transferred them onto the LadderUX tool.
Figure 7.3: AttrakDiff questionnaire showing measurements for Pragmatic Quality (PQ),
Hedonic-Identity (HQ-I), Hedonic Stimulation (HQ-S), and Attractiveness (ATT).
As a result, 260 distinct data points were defined, which translated into 77 distinct
ladders with an average of 3.43 elements per ladder. The construction of the hierarchy
was based on questions to try and identify any potential value that participants would
associate with the function afforded by the prototype. We adjusted the cut-off values for
the quantitative analysis part, removing weak links from the data. We defined the cut-off
values as 2, 3, 3, 3, 4 for the values, psycho-social consequences, functional consequences,
abstract attributes, and concrete attributes respectively, which resulted in the retainment
of 2/3 of links which is in accordance with existing recommendations (Vanden Abeele
et al., 2012). Looking at Figure 7.4, we can observe that there is a connection between
single chat and the promotion of social awareness, which in turn was linked to the attain-
ment of stimulation and relatedness:
It was a little exciting, I guess. Yeah. It was a feeling of curiosity in your
mind. . . “Who is this person? Where are they? Where might they be?”
Hence, providing means to communicate with others within the train environment has
sparked feelings of excitement and of curiosity. Additionally, a link between real-time
interaction, reduced perceived journey length, and a sense of feeling captivated was iden-
tified:
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Figure 7.4: The UX Laddering results, where blue links are positive connections and red
negative. The width shows the strength of the connection.
It would definitely help me to, you know, get by the time in a sense. With
this application, I can just spend some time chatting with random people that
I don’t even know and spend some time. It helps time go by faster.
When I looked up I was almost at my stop. So yeah, more absorbent than
Facebook or listening to music. Because you are actively engaged in what
you’re doing, where the others are more passive.
Furthermore, the promotion of localised interaction was linked to feelings of belonging,
further being perceived as a facilitating mechanism for interaction with fellow passengers:
My preference may be to share you know. . . people may share experiences
based on locality. Just being close. Having something in common, but in
common on the same train. It might have been an issue on the train or even
on the same line that might be interesting.
Yeah, look, I think that interacting in that way was quite effective. Hmmm. . . there
were a few people that were obviously on the train on the same time each day
as I was. So I could sort of keep a bit of a conversation – a bit of a relationship
with those people.
Another insight relates to anonymity. As seen in Figure 7.4, anonymous interaction
was linked to freedom to engage in a conversation, which was related to a heightened sense
of relatedness. Additionally, anonymity was a central attribute in ensuring participants
felt safe whilst engaging with others:
Because I’m guessing people, and my experience behind the PC chatting –
like not a train but anywhere in the world – is that anonymity gives greater
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freedom in your speech and liberates you to a certain extent. And people
might say things that they might not say if they knew “Hey I’m talking to you
on the train”. And if that cloak unveils then it does not work well.
(. . . ) So the avatar allows you to hide your identity. And also it helps me
create a sense of like. . . security. So then when I used the application I would
know that people wouldn’t be stalking me or something, because I’m using
the avatar.
On the negative side, participants felt that, even though anonymity was essential in the
current context, options for personalisation were limited. This led to a lack of perceived
control and the inability to define oneself expressively to others. Also, the ability to define
more interests and connect to others who share similar interests was seen as something
that would enable participants to have a more refined level of connectedness with fellow
passengers:
(...) So. . . but there was a bit of a. . . like some constraints. Like there’s no
gender, so how do I get around like. . . if I do want to portray myself as a
bloke, I’ve got to put that in the name as opposed to an. . . in a describable
thing.
(...) the inability of having a broader range that people might want to say
“Well, this is me”. And might present more conversation topics for people to
meet and talk.
In relation to the raw log content, we used NVivo to code the content and as a con-
sequence identified a set of concepts. In total, 2083 messages were exchanged between
users, including individual and group chats, but excluding content sent by the chat bot.
Qualitative analysis presented several relevant insights, such as the facilitating role that
localised interaction brings to social interaction, and its potential to work to encourage
actual face-to-face encounters, such as is seen in the following group chat excerpts:
Jelly: That would be great
John81: Better than mx
Android: should we all move to 1 four seated and talk directly? lol
Jelly: hehe. mX is funny also
Jelly: But I get that crappy paper ink on my fingers
Android: yeah. . . and better than killing time going to random web pages.
Another interesting aspect is the association with the reduction of perceived journey
length, as hinted by one user:
Scooter22: I think it’ll catch on...
SexyPuppy: Yes Jelly let’s give it some time
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SexyPuppy: In the beginning it can be hard
Scooter22: makes the trip go faster...lol...
On the other hand, the raw content analysis also confirmed some of the shortcomings of
the prototype. Besides the low number of users, connectivity issues undermined function-
ality and perceived levels of usability, hinting at shortcomings with a synchronous-only
communication approach. We related such complaints to low ratings regarding the pro-
totype’s predictability, as seen in Figure 7.3. Furthermore, concerns relating to the need
for additional personalisation and control over the prototype were noticed:
(...) Scooter22: nah...freaking disconnected again...quiet joint this morn-
ing...must be too cold...lol
skinny: Gender id. Avatar import
LightMe: what do u mean gender id?
skinny: M or F LightMe: oh ok
Spooky: yes you could add that, but people might just lie about it, i guess
LightMe: That’s true. Perhaps you could make it optional
7.5 Discussion
Designing Supportive Tools
One insight that stems from our analysis is that several existing assumptions need to
be revised. The first is the role that technology has in the context of public transport
vehicles; its potential to create more interesting and meaningful journeys for passengers;
and how service providers should reappraise the relevance of what happens during the
in-vehicle stage. While research suggests that the use of technology fails to make public
transport journeys any more attractive to passengers (Ettema et al., 2012), we argue that
this is related to the lack of designs to support such moments altogether.
Nevertheless, as participants explored the prototype and were allowed to communic-
ate with fellow passengers and explore the social space in new ways, they associated a
series of factors that redefined their journey experience. Passengers hinted at the need to
become more active agents in their journeys, having higher levels of control on shaping
the in-vehicle environment. In this regard, participants saw TrainYarn as an empower-
ing mechanism that would renew their ability to connect with fellow passengers.. Hence,
it follows that when appropriate tools are in place to support passengers in activities
that are of value to them, then such activities can have a transformative power that
influences underlying assumptions of what a public transport journey is (Jared, 2009).
Consequently, we have, from a service perspective, to consider the role that such tools
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can play in how passengers assess the service as a whole. While focusing on core factors
of public transport is paramount it becomes evident that passenger-centricity plays an
increasing relevant role in shaping experiences (Camacho et al., 2013).
Exploring and Shaping the Social Space
In relation to how passengers are allowed to explore the social space inside urban com-
muter trains, we note several aspects. First, our results show that anonymous interaction
is associated with a propensity to engage with others and further with a sense of safety
that enables passengers to communicate more freely with others. Hence, we argue that
anonymous interaction is central when considering designing for social interactions in the
current context. This argument aligns with evidence from computer-mediated commu-
nication, where mediation through technology is known to facilitate trustworthiness and
contribute to higher levels of self-disclosure (Walther, 1996).
To further corroborate this, we note that details shared by individuals included per-
sonal information about current personal affective states and moods, boarding and alight-
ing train stations, current train lines and direction of travelling, location of work, and liv-
ing suburb. Nevertheless, control over the anonymity level is another aspect to consider
as participants hinted at having higher control on whether to expose their true identity
to others they felt comfortable.
Another aspect that drew our attention was that of social awareness. We note that
TrainYarn worked to promote a reduction of “social distance,” emphasising once again the
role that technology can have other than privatising the public space (Crawford, 2008). We
argue that localised interaction in particular brings to the fore the intrinsic curiosity and
willingness of certain passengers to find out more about their fellow passengers, adding to
the level of meaningfulness that can be associated with public transport vehicles (Licoppe
& Inada, 2012). Hence, anonymity and localised interaction are valuable strategies to
enhance the exploration and transformation of the social space inside public transport
vehicles.
The Value of Tailored Tools
A variety of participants associated interest and value with the TrainYarn prototype.
An example for this consensus can be seen in the comments from two participants who
demonstrated opposite personality traits. One described himself as extroverted, while
the other characterised herself as introverted. However, both saw value in the TrainYarn
prototype:
(...) So I actually meet people that would be like. . . and go through like. . . hmmm. . .my
name is and this is who I am instead of doing what I usually do on trains which
is walking up to random people and be going ‘Hi. Do you want have a chat?’
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Which tends to creep people out.
(...) I’m not very good at conversations, so I thought it might be a good
way for me to develop on that and try and meet new people, try and start
conversations, try and work on that side of things for me.
This indicates that personality traits have only limited influence over the normative rules
that govern the social space inside transit vehicles (Goffman, 1959). Hence, we argue that
providing mechanisms to enable safe and socially accepted means to interact with others
is intrinsically connected with underlying values and motivations. Much in alignment
with activity theory, a deeper reason motivates individuals to seek to communicate with
others (Kaptelinin & Nardi, 2012).
Hence, tools that are tailored for such an environment have the ability to create an
environment that becomes better appropriate for sociality...Real-time interaction is yet
another aspect that contributed to how stimulated passengers felt whilst interacting with
others. Real-time functionality allowed passengers to go from being passive observers
to actively engaging agents in the dynamics of the in-vehicle stage. Finally, another
interesting aspect about TrainYarn was its potential to facilitate experiences that had the
potential to outlast the duration of the journey:
Respondent: Yeah going home on the train at 9:30 at night. And. . . I assume
it was a female I was talking to and a younger one or maybe a university
student or something (. . . ) like. . . I can’t remember some of the remarks but
there was something about blood sacrifices. . . and I was like ’How do I respond
to this?
This conversation points to the ability of interactions to induce experiential outcomes
that linger over time, moving beyond momentary aspects, and going into episodic and co-
experiential factors (Roto et al., 2011).
Overall Insights and Recommendations
To summarise, we consider the research questions that motivated this research. In relation
to RQ1, how can existing perceptions of the social space inside urban commuter trains
be transformed through the introduction of tools designed to facilitate social interaction
between passengers? We argue that existing perceptions can indeed be transformed at
a deep level, effectively addressing not only momentary aspects that might influence
social interaction; instead, such tools have the ability to reconfigure how social space is
perceived altogether, transfiguring fellow passengers from uncertain to willing individuals
to communicate with (Figure 7.1).
We further argue that the reconfiguration of the social space occurs naturally and
follows from intrinsic interests and values. We argue that at its core TrainYarn emphasised
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that, while not all results were positive and even issues of a novelty effect might be raised
due the relatively short period of evaluation, participants saw in the prototype a vehicle
to address what they saw value to them. With this in mind, we recommend that the
following guidelines should be considered when designing future solutions that aim to
facilitate a rich and active exploration of the social space in public transport vehicles:
1. Variable anonymity levels. Allow users to personalise their information, but make
the visibility of any personal information an opt-in; (self-expression, sense control,
sense of safety);
2. Allow users to describe themselves by means of interests, occupation, and other kinds
of information which are not excessively personal (self-expression, relatedness, sense
of safety, and sense of belonging);
3. Prefer synchronous communication (i.e., real-time) over asynchronous (stimulation);
4. Enhance synchronous communication with asynchronous social awareness mechan-
isms (social awareness);
5. Promote localised interaction, preferably inside the same transit vehicle (sense of
curiosity, relatedness, sense of belonging);
6. Randomised interaction can be considered, but only in relation to localised interac-
tion (sense of control, stimulation);
7. Promote diversity of interaction by allowing individual and group interactions (sense
of control, diversity).
In relation toRQ2, and how can such tools impact how passengers assess public transport
as a service, we note two aspects. The first aspect is that offering means for certain
passengers to connect with others is of value to them. It provides these passengers a
better means to support their journeys and to foster what they see value to them. In
turn, this can have an impact on how the method of transport is perceived and even
promoted:
(...) If they think public transport is boring maybe they can, with this applic-
ation, have a better look and have another perception that public transport
used to be boring but now, you have this to help you to interact.
The second aspect is that, while technological interventions will always be secondary from
a service provision perspective, we argue that such efforts are essential to add emotional
attractiveness to public transport as a whole. Hence, designing tools that connect indi-
viduals and service providers beyond the sole functional dimension are essential in the
betterment of the service.
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7.6 Limitations and Conclusion
We start by stating that a higher number of participants are likely to have provided more
grounded insights, especially in relation to the UX Laddering analysis. Nevertheless, we
emphasise the qualitative nature of the research and the depth of the gathered insights,
which we see as being of sufficient strength to support our conclusions. Furthermore,
despite limitations of the in-situ evaluation, we argue that the richness and the added
reality of such a type of evaluation exceed its inherent limitations. Participants went from
imagining or trying a prototype in a controlled environment to actually experiencing it
in the context of use. We judge the contribution of this work in its ability to show that
there is value in designing tools to support public transport passengers. In particular, we
believe that there is value in designing for social interaction, as our empirical data has
shown.
Furthermore, this works provides insights on what to look for when designing tools to
support social interaction in public transport vehicles and why such aspects are relevant.
To finalise, we argue that this work is a step forward in showing the value of designing tools
that support passengers in activities of their interest as they travel. We have provided
evidence to support the role that technology and design can have in shaping a future for
public transport where passengers see the service as functionally as well as emotionally
appealing.
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Chapter 8
The Role of Passenger-Centric
Innovation in The Future of Public
Transport
This chapter presents the final research paper of this thesis. In this chapter, I discuss
and contextualise the insights gathered throughout the entire research endeavour. It is a
conceptual and reflective chapter, in which I look at presenting a series of arguments so
as to put forward a more generalised appeal to the overarching research.
As such, I put forward a series of arguments to dispel the notion that innovation in
the field of public transport should focus solely on improving quality of service factors.
While these are of paramount relevance to how public transport is perceived as a service,
I argue that a series of “soft” factors is also essential in the continuous effort of making
public transport more attractive. To support such notion, I provide a series of compar-
isons between public transport and the aviation and car industries. I further look at
discerning the pivotal role that innovation and technology play in supporting these latter
two industries.
Additionally, I emphasise the value of the passenger-centric approach to innovation
in the field of public transport. This approach is characterised by a continuous effort of
involving oneself within the context of public transport, and understand how to propose
solutions that align with the issues, needs, desires, and values of passengers. I also discuss
the barriers and drivers for innovation in public transport, and the value that passenger-
centric offers to passengers and transit service providers alike.
Statement of Contribution
This research paper has been co-authored with my principal, my associate supervisors,
and with Associate Professor Jonathan Bunker. I have been responsible for the draft of
the paper, with my co-authors contributing with insights, recommendations, and several
edits to improve the quality of the paper. This paper is currently under review.
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Role of Passenger-Centric Innovation in The Future of Public Transport. Manuscript
submitted for publication.
Preamble
This paper has been submitted to the transportation journal Public Transport: Planning
and Operations and is currently under review. In this paper, I discuss the relevance of
taking a renewed approach to innovation in the field of public transport. I argue that
there is value in fostering passenger-centric innovation. This approach is useful, as it
looks into understanding how service providers can transform perceptions of the service
by implementing measures that connect with passengers at a more individual level, and
not solely by addressing their transportation needs. I argue that this becomes increasingly
relevant, given the existing gap that divides public and private transport at an emotional
and symbolic level.
For those readers that are familiar with the literature presented in Chapter 2 and
Chapter 3, this paper should be read from Section 9.3 onwards in a sequential manner.
Note however the presence of Figure 8.1 that is present in Section 9.2, as it depicts the
overarching factors that define public transport as a whole.
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Abstract
While hard factors such as availability, efficiency, safety, and comfort make up the core
of the public transport quality of service, they are only a part of the bigger picture. This
bigger picture is modified and shaped daily, where the increasing permeation of technology
creates new possibilities for passengers to experience their journeys.
Nevertheless, and despite technology becoming ubiquitous in public transport it has
had only limited impact on how passengers connect affective and symbolically with the
service. This “affective gap” is at the core of what differentiates private and public trans-
port. Being able to reduce this gap is therefore valuable to passengers and public transport
service providers alike.
In this paper, we build on existing and ongoing work to discuss the relevance of a
passenger-centric approach to innovation in the field of public transport. This passenger-
centric approach puts passengers at the centre of future solutions, where their evolving
needs, desires, and values are used to guide how to enhance the existing core functionality
of the service.
To build on our hypothesis that passenger-centric innovation is valuable to passengers
and advantageous to service providers alike, we put forward a review on how innovation is
being approached in both the aviation and car industries. This review is further supported
by our own insights, which have been based on data collected from urban rail commuters
in Australia. We further support our argument by looking at particular examples of
innovation in the field of public transport, and additionally discuss the existing barriers
and drivers that can, respectively, hinder or propel passenger-centric innovation.
8.1 Introduction
The number of private vehicles worldwide has been growing steadily (Hao & Wang, 2005).
In Australia alone, there has been a yearly 4% increase of vehicle ownership from 1955 to
2013, resulting in 568 cars per 1000 inhabitants (Australian Bureau of Statistics, 2014).
There is the need to reduce private vehicle usage, while at the same time promote al-
ternative methods for commuting and travelling. Public transport is known to alleviate
levels of congestion and pollution, as well as foster more liveable, healthier, and inclusive
societies (Eboli & Mazzulla, 2008; Tang & Lo, 2008; Woodcock et al., 2009). Nevertheless,
swaying individuals away from the commodity and convenience of their cars is far from
being a straightforward goal.
While most efforts for promoting a public transport service throughout the years
have focused on improving factors such as availability, efficiency, safety, and comfort
(Transportation Research Board, 2013), evidence has accrued to support that there is
more to public transport than solely hard or instrumental factors (Anable & Gatersleben,
2005). While the essential quality factors do need to be ensured and perfected, there is
an inherent complexity to public transport that goes beyond models of utility (Bannon,
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1991; Ory & Mokhtarian, 2005). Focusing on these soft factors can therefore lead to a
more attractive transit service in the future (Cairns et al., 2004).
Thus, it is useful to deepen our understanding on how to shape such factors so as to
promote higher levels of attractiveness for public transport. While some argue that public
transport fails to be seen as attractive solely due quality of service (QoS) factors (Beirao &
Cabral, 2007), there is merit in considering other more subjective and experiential factors
(Anable & Gatersleben, 2005; Olsson et al., 2012; Carreira et al., 2014). The consequences
of this realisation are manifold, but at a practical level they emphasise that the time that
passengers spend immersed within the service is an integral part of their assessment of
public transport. Furthermore, a continuous and unrelenting improvement of QoS and
its factors such as efficiency, might not be a viable and sustainable approach for many
service providers (Tang & Lo, 2008). Hence, understanding how to move towards a better
exploration and capitalisation of the soft factors becomes a laudable aspiration (Meyer
et al., 2007; Jared, 2009). Hence, the following questions become pertinent:
1. Is focusing on QoS factors enough to take public transport closer to the level of
attractiveness of private transport?
2. What direction should innovation in the field take to heighten the service provision,
whilst still addressing passenger and business needs?
Throughout the remainder of this paper we present a series of arguments to support the
hypothesis that innovation and technology in public transport need to move beyond the
confines of instrumentality and the sole maximisation of utility. We start by discussing
and challenging the current paradigm that dominates public transport. Thereafter, we
present a set of barriers that we have identified as hurdles to innovation. We address these
barriers, emphasising how the use of a passenger-centric approach to innovation is useful
when addressing them.
Thereafter, we discuss the notion of passenger-centricity in relation to commercial
aviation, the car industry, and the field of public transport. To finalise, we address the
measures that should be considered as drivers for the implementation of a passenger-
centric approach to innovation in public transport.
8.2 Challenging the Utilitarian Paradigm in Public Trans-
port
We define the current worldview that governs much of the way that public transport is
conceived and managed as the utilitarian paradigm. In tune with what Ory & Mokhtarian
(2005) argued, the established perspective from a planning point of view, is that transport
is a “derived demand.” People travel from one point to another with the sole purpose of
engaging in spatially separated activities, and hence transport is seen as a means to an
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end. Some concerns have been raised with this argument, especially if we consider that
the notion of value might not be exclusively connected with the time spent travelling.
As Mokhtarian (2005) and Ory & Mokhtarian (2005) argued, individuals can use a
method of transport with a purpose other than reaching a certain destination. From this
perspective, the utilisation of public transport can hold an intrinsic value to passengers.
Individuals can use public transport due to subjective, underlying, and intrinsic motives,
such as sustainability concerns or simply to avoid the stress induced by driving (Beirao
& Cabral, 2007).
The utilitarian paradigm has strong ramifications. As Steg (2005) argued, much of
the success of private vehicles over public transport has been traditionally associated with
superior levels of functionality of the former over the latter. Hence, for the transit service
providers, improving upon this level of functionality has been the common approach,
where efforts are made to reduce the time spent interacting with the service. Nevertheless,
this approach has two major shortcomings.
The first is that evidence shows the existence of strong affective and symbolic con-
nections between car owners and their vehicles. While such connections are known to
be prominent in private transport, rarely are they explored or capitalised in the field of
public transport (Redman et al., 2013). Hence, we come to realise that while the instru-
mental and functional elements of the service are indeed of paramount relevance, they
alone might not be sufficient in creating a more attractive future for public transport
(Carreira et al., 2014).
The second shortcoming relates to the limitations of a continuous and unrelenting
improvement of QoS. While the core of the service should be grounded on a strong level
of perceived quality, they are perils focusing exclusively on QoS. Tang & Lo (2008) noted
how exclusive focus on operational aspects of the service may lead to economical stress
and to the neglect of other aspects of the service. Of note, the most recent edition of the
Transit Capacity and Quality of Service Manual (Transportation Research Board, 2013)
has reconsidered QoS assessment. The letter grade system has been replaced by a more
descriptive system which reflects both the customers’ and service provider’s perspectives,
thereby ensuring a balance between QoS and resource productivity. Thus, there is value
in considering the heightening of the service provision based in complementary factors
other than those of the core functionality of the service (Tang & Lo, 2010).
It is then useful to understand on how to make use of those complementary factors
so as to offer added value to passengers. As noted by Camacho et al. (2013), while the
use of technology has led to improvements in QoS (Dziekan & Kottenhoff, 2007; Tang &
Thakuriah, 2012), the societal impact of technology has had deep implications in the way
that individuals spend their time while immersed within the service. As noted by Lyons
& Urry (2005), the use of travel time has been impacted by the presence of new products
and services based on technology. This emphasises the existence of opportunities to bring
innovation to the field (Lyons et al., 2013).
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Figure 8.1: The diagram shows the central aspects of the service that service providers
give particular emphasis as being represented by the smaller circle. The bigger circle on
the other hand, represents aspects that are commonly not given as much attention. These
include in-vehicle activities and the nurturing of relationships with passengers.
Nevertheless, the own notion of value and what passengers find valuable to them is
a complex subject. Indeed, what passengers experience as they interact with the transit
service is defined by multiple dimensions (Olsson et al., 2012). This service experience
is built around an affective dimension, one that is moulded by the myriad interactions
that passengers have with the service provider. Friman (2004) argued that negative
affective responses caused by incidents that happen within the service have a potential
damaging effect on the service is perceived. The goal then, should be to nurture and
foster connections that translate in passengers associating public transport with positive
affective qualities as this would theoretically lead to a service having better value (Russell,
2003).
While it is paramount to enumerate QoS factors for practical strategic and tactical
decision-making by public transport providers, we must also address the need to keep
up to date with the potential changes in the field. In particular, we have to consider on
how are we to address the influence of external factors that can impact public transport,
and the way that passengers experience it. Will identifying the determinants of QoS
through the use of focus groups be sufficient to capture and identify new and unexpected
opportunities that can be used to heighten perceptions of the service? Will QoS be able
to capture those moments that promote affective responses from individuals, as little
and ephemeral as they may be? How are we to tap into those affective and symbolic
dimensions, and bring about innovation that connects with passengers? What role does
technology has to play in the betterment of public transport? Also, are there strategies
in place to create interventions that are based and informed by the evolving needs of
passengers, or is innovation mainly driven by technology?
Ensuring QoS is paramount to the success of any public transport service. Neverthe-
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less, innovation in the field needs to go beyond information dissemination or automated
fare mechanisms. Indeed, it does not have to focus on solving any inefficiencies of the
service per se, but instead it can be directed at exploring the myriad opportunities that
exist. Foth et al. (2012) referred to this as the opportunity space within public trans-
port, a conceptual notion that relates to our ability to heighten the service not by solving
issues that undermine the performance of the service, but instead by suggesting solu-
tions that are grounded in the strong points of the service. This notion emphasises our
ability to reconceptualise what the different aspects of the service could mean to passen-
gers, and how might service providers achieve them (Hale & Miller, 2013; Horden, 2014).
Passenger-centric innovation is particularly well suited for this task. It is grounded on a
solid understanding of passengers, what their evolving needs, and how to devise solutions
that are above all valuable to passengers themselves (Camacho et al., 2013). Neverthe-
less, achieving a future in public transport where an integrative and holistic approach to
innovation is widely accepted and implemented will require us to address several barriers.
8.3 Existing Barriers
From our perspective, there are three major barriers that prevent a more integrative
and holistic approach to innovation in public transport: (a) personal, social, and cultural
barriers; (b) organisational barriers; and (c) a lack of empirical evidence to support future
interventions.
Personal, Social, and Cultural Barriers
Public transport is unique in that it is used everyday by millions of individuals. These
individuals share a common space, but also have different attitudes towards the service,
and additionally different individual needs, wants, and values (Rajé, 2007). How are we to
create innovation that connects with so many distinct types of individuals, with different
personalities, and with behaviours that can differ across cultures?
As the concept of civil inattention exemplifies (Goffman, 1959), particular behaviours
are constrained within public spaces. Individual behaviour is restrained by social and
cultural norms, which in turn impact how might innovation succeed (Miziko, 2004). Fur-
thermore, existing evidence points to issues relating to perceptions and relationships of
individuals within the context of public transport (Jared, 2009). In addition, what is
culturally acceptable in one place might be unacceptable in another, as the case of mobile
phone calls inside trains in Japan exemplifies (Ohmori & Harata, 2008).
To be more precise about the existing difficulties that we face when innovating in public
transport, let us consider the regional rail service provider in South East Queensland,
Australia and the use of “quiet carriages”. The purpose of this kind of intervention is to
promote a peaceful and calm social atmosphere, where noise levels are minimal. While
such an effort is commendable and indeed valuable to certain types of passengers, it also
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calls attention to the tensions that exist within vehicles and that might not be identified
when devising such interventions. While some passengers want to relax, others want to
engage in conversations, listen to music, or generally be more engaged in their journeys
(Stradling et al., 2007a). What if a passenger cannot get a seat outside the quiet carriage,
but has to answer a phone call? To help visualise such tensions, let us consider the
following quotes that we gathered from focus groups with train passengers:
But does it work? Like does anyone have that experience with people talking
in the quiet carriage? Like I don’t think the quiet zone or quiet carriage is
anything other than that in peak time.
(. . . ) I was at the quiet carriage once and I didn’t realise it. I used to work
with her. She was in council as well. We’re probably talking like this, this kind
of tone (normal tone), and then we got to a stop and I hear this “Sighhhh!”.
And I couldn’t tell if it was the train or if somebody did that.
These quotes exemplify how quiet carriages are appealing to some but can also have some
negative consequences. The social dynamics of the quiet carriage can be impacted by
other contextual factors, such as time of day, or the level of crowdedness on the train. Is a
quiet carriage more useful during rush hour, or does it hold the same value independently
of the time of day? Do we have a thorough understanding on how to more efficiently
appropriate quiet carriages, making them more attractive according to these contextual
factors, and hence expand its value to other types of passengers?
We argue that there is a traditional approach to innovation that fails to acknowledge
and embrace the necessity of having concrete and in-depth understanding of passengers
before measures are put in place. The work by Binder et al. (2015) demonstrated this tend-
ency by arguing for a distinction between an “operations-centric” and “passenger-centric”
approach on how timetables rescheduling happens for trains. Innovation in public trans-
port is therefore more “operations-centric”, where the human elements of the service are
seen as secondary. To address this, we view the passenger-centric approach to innovation
as a natural evolution on how new interventions are built in public transport. Passenger-
centricity builds on the notion of QoS and extends it to include secondary factors that
add to the ability of service provides to be able to differentiate. Such an approach leads
us closer in moulding public transport as a service that is able to provide experiences
that resonate with passengers, supporting their subjective needs in conjunction with their
travelling needs.
Organisational Barriers
The second issue to consider is that of organisational barriers. To add to the uniqueness
of public transport, there are still a high number of public transport providers that are
government-owned or which government is an interested party (Cox & Duthion, 2001).
168
What this commonly indicates is the added presence of a series of issues that undermine
how willing providers are to embrace innovation.
Bozeman & Kingsley (1998)on their study with 365 middle-level and top-level man-
agers, noted that despite risk aversion not being intrinsically connected with either pubic
or private sectors, there a series of factors that contribute to the risk aversion attitude
seen in several public transport service providers. Excessive formalism (i.e., “red tap”),
political underpinnings, and the lack of specific and clear goals to justify new interven-
tions were identified as barriers for innovation. When we consider these results in light
of public transport, we note that governmental influence and the political aspects that it
carries with it can impact on how public transport is allowed to advance. How then will
the concept of passenger-centric innovation be in any way relevant, when more pressing
concerns, such as operating costs or ensuring that satisfaction levels are maintained often
distracts priorities of service providers?
There is evidence to support that innovation in public transport has been related with
some form of deregulation in the sector and a higher risk-taking attitude from private
operators (Fiorio et al., 2013). The study of the Curbside buses in the U.S. emphasise
this, where this low-cost bus service provider promoted differentiation of the service by
offering passengers certain commodities inside their buses, such as power sockets and free
Wi-Fi (Schwieterman & Fischer, 2011). This emphasis on soft factors was then used to
promote differentiation of the service. This does not indicate that complete deregulation
or lack of policy enforcement will necessarily lead to success (Gwilliam, 2001). Instead
what this indicates is that in a similar manner with what Virgin America has done, the
Curbside service provider has focused on providing a service that is recognised by an
acceptable level of quality, but that offers added value to passengers by other means
(Schwieterman et al., 2012).
We note that private transit service providers have become more attuned to the need
to produce a service that is able to foster particular experiences to its passengers. In
this regard, we see a particular emphasis on economical gain by means of exploring the
experience economy, where value is being offered through the service and not solely by
the service (Pine & Gilmore, 1998). To expand on this argument, we have the examples
of Lyft (2015), Loup (2015), and Leap (2015). These recent start-ups have built their
business models along the lines of Uber (2015), but with a twist towards the concept of
a “privatised” means of mass transit. Leap more closely resembles the public transport
concept, differentiating itself from competitors (including public transport buses) by of-
fering added control to passengers on where they board the buses, along with luxurious
and comfortable spaces inside the vehicles that are further enhanced by other in-vehicle
commodities.
Contrary to private providers and these emerging start-ups, public transport service
providers are lagging behind when it comes to build an increasingly attractive service
to passengers. While innovation is key, the purpose of building such innovation is of a
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more central relevance. Innovation is not being used to elevate the service provision to
new heights. Instead, it is an exercise of catching up, where hypothetical service gaps
are being addressed by means of solutions that are still technology-driven. This is not to
argue that such an approach will not to produce results that improve the service. What we
argue instead is that such an approach is not characterised by high levels of effectiveness,
neither by its systematic and purpose-oriented process.
To exemplify this point, let us look at the implementation of a passenger rail fleet-
wide Wi-Fi infrastructure. Despite the implementation of the Wi-Fi infrastructure being
costly and the goals of the service provider being laudable, the perceptions of passengers
did not align with the provider’s expectations. A series of restrictions imposed upon the
Wi-Fi service translated into passengers feeling the service did not provide enough data,
and that it was too limiting of access to external services, such as games (Serrels, 2012).
Hence, a series of negative perceptions towards the Wi-Fi service were formed, effectively
undermining the efforts put in place to improve the in-vehicle journey time. Additionally,
and through our own data gathering during focus groups, we noted that the Wi-Fi in-
vestment elicited negative responses by passengers and created negative associations with
the service provider. To quote one of the participants:
Who’s using their WiFi service? You know, I turned my mobile device off.
I’m not using the WiFi anymore. It’s a bit of a pain when you are waiting
there and other trains go pass and you log on. My WiFi will log on and they’ll
be out of reach.
This kind of insight aligns well with the distinction put forward by Meyer et al. (2007),
when referring that most understanding of customers comes from a customer relationship
management perspective, as opposed to a customer experience management one. The
result is innovation that is based on what the service providers think they know about
their customers, as opposed to what customers think about the organisation and the kind
of behaviours that they have during their interactions with the service.
There is then a gap in understanding of contextual factors that undermines the effect-
iveness of innovation in public transport. Hence, we see the passenger-centric innovation
as bringing noticeable advantages as to address organisational concerns. While organ-
isational concerns can indeed be reasonable and justified, by grounding innovation in a
strong and continuous understanding of passengers, we are in a better position to create
solutions that are valuable to them and that can positively impact perceptions of the
service.
Lack of Empirical Evidence
Lack of empirical evidence is another barrier that undermines innovation in public trans-
port. Studies are lacking to corroborate the positive impact that innovation can have
on the service, particularly when such efforts are aimed at non-functional aspects of the
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service. From this perspective, difficulties arise as to gain support and funding for such
projects.
This barrier is further connected with the aforementioned organisational barriers. Sev-
eral service providers are cautious when it comes to exploring new avenues. In this regard,
we contend that embracing innovation entitles at least some kind of risk-taking. As noted
by Bozeman & Kingsley (1998), when the organisation becomes entangled into procedural
aspects as to minimise risk (i.e., process-oriented), innovation suffers. This brings to the
forefront the necessity for organisations to promote and champion a culture of innovation,
embracing the notion of risks and unknowns but with clear focus and goals in mind.
The lack of empirical evidence should not halt new ideas from being put forward and
tested. Such an approach of iteration and continuously evaluation of proposed solutions
has long been embraced by design-related fields, where solutions are constructed in align-
ment with the identified needs of a target group and constantly evaluated and validated
(Norman, 2013). Risks are taken, but there is a clear strategy in place that tries to
minimise and improve upon previous attempts, much in alignment with the increasingly
relevant lean methodology where solutions are de-risked by means of continuous cycles of
build, measure, and learn (Blank, 2013).
To exemplify how such efforts could work, let us look at the case of the Love Seats
campaign, launched by a Danish bus service provider (Nordahl, 2012). The campaign
consisted of having a series of dedicated seats where those willing to interact with others
would sit. While straightforward, the campaign aligned well with underlying needs and
wants, as indicated by the increase of ridership during the duration of the campaign. While
a longitudinal study would be advisable to gather more insights about the usefulness of
the intervention in long-term, the example comes to demonstrate how specific efforts can
be valuable to certain segments of passengers. The example further comes to indicate
a contained experimentation, an approach that can serve well to service providers in
their attempt to gauge the perceived value of new ideas and concepts in the eyes of the
passengers (Blank, 2013).
Nevertheless, the burden for added empirical evidence should not rest with service
providers alone. Instead, it is necessary to encourage academic research efforts in order to
bring expected and unexpected means of innovating forward. Nevertheless, most academic
focus is given to QoS and elements of customer satisfaction, emphasising the operational
aspects of public transport (Miller et al., 1999; Transportation Research Board, 1999;
Tyrinopoulos & Antoniou, 2008; Transportation Research Board, 2013). On the other
hand, there are only a limited number of studies that address the experiential aspects
of public transport and why there is merit in studying the subject (Olsson et al., 2012;
Carreira et al., 2014). To an extent, this is due to the existence of strong models, methods,
and methodologies to assess and study service quality and customer satisfaction, and
the lack of concrete approaches to appreciate more fuzzy concepts, such as service or
journey experience. Still, this research gap should serve to motivate new endeavours to
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be taken in the field (Camacho et al., 2013). Redman et al. (2013) argued about the
difficulties of devising ways to foster innovation that connects symbolically and affectively
with passengers, but they further recognised its inherent value. Additionally, existing
efforts in fields such as commercial aviation, the car industry, and on public transport
itself may contribute in reducing concerns relating to the lack of empirical evidence.
8.4 The Value of Passenger-Centric Innovation
In recent years, we have witnessed several attempts in the field of commercial aviation and
from the car industry to enhance how passengers and drivers experience their services and
products. Additionally, recent efforts have been made in the own field of public transport,
with initial results showing a promising future for passenger-centric innovation in the field.
Commercial Aviation
In one study about two major European airline companies, Ryanair and Lufthansa, Mack
(2013) compared two distinct approaches to service provision. While Ryanair is known
for its low-cost and basic quality approach, Lufthansa differentiates itself by providing
higher levels of QoS than most of its European counterparts. Through a survey with
customers of both airlines, the authors concluded that even if passengers are willing to
endure the below par quality of service by Ryanair, most have a better overall perception
of the Lufthansa service. Although not particularly striking, there are two aspects about
the study that merit further discussion.
The first aspect is the relevance of striving towards better QoS. Lufthansa promotes
differentiation by means of particular measures, such as the creation of extra exclusive
lounges. From this perspective, we note that a commitment to a culture of improvement
is an essential characteristic that should be promoted as a means to create stronger associ-
ations with the passengers (Bozeman & Kingsley, 1998). On the other hand, the strategy
taken by Ryanair is that what Porter & Millar (1985) has defined as cost strategy. The use
of low fares and the addition of extras (many times not evident or visible to passengers)
can be useful, but the strategy fails to create a sense of trust and long-standing affective
connection with passengers. At an experiential level, passengers will not give too much
value to travelling cheap and in below par conditions even if they endure it based on cost
considerations.
The second aspect to note is the exclusive focus of the aforementioned analysis on
service quality as the only means for differentiation. The analysis focuses on two possible
modes of operation, one that excels in its offering of amenities and exclusivity, whilst
the other focuses on reducing costs. Nevertheless, there are several examples within the
aviation industry that show that are other less costly but smartly crafted means to achieve
differentiation by focusing on the softer factors.
The use of RFID (Radio-frequency identification) tags to track passenger luggage in
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commercial aviation is one example. Not only are RFID tags a solid choice that reduces
expenses in the long term for service providers (Wyld et al., 2005), they can also add value
to passengers. They can be used to reduce levels of uncertainty and stress associated
with lost or misplaced luggage. They can further serve as the basis on which future
interventions are built upon. For example, the use of a RFID infrastructure can be used
to convey information to passengers in real-time to where the luggage is. This is analogous
to what Delta Airlines does through the use of barcodes (Stellin, 2014). Hypothetically,
this kind of added transparency and level of control could be used to promote higher
levels of trust between service providers and passengers, additionally contributing to the
differentiation of the service.
Virgin America further exemplifies on how differentiation can be achieved other than
focusing on QoS. Whilst still being considered a low-cost airline, Virgin America does
not compromise on innovating the service provision. Matthews (2014) argues that flying
with Virgin America is an unique experience. This is not due to QoS, but instead to
simple and yet well-crafted and targeted solutions, many of which are facilitated and
enhanced by technology. Aspects such as a unique in-flight ambient light (Figure 8.2),
free Wi-Fi access, an advanced in-flight entertainment system, and a safety video that is a
major social media success exemplify this. These measures show the level of thought and
inventiveness that the Virgin America has put in their efforts for innovation. This example
comes to also challenge existing assumptions that innovation needs to be dependant on
technology (Budd & Vorley, 2013). What evidence shows instead is that technology
needs to be seen as a facilitator to innovation and what should drive innovation are the
passengers themselves.
To further expand on this, technology is not determinant in devising a new structure
for a boarding pass, as the efforts of Smart (2014) showed. The own concept of what a
boarding is to passengers can be challenged by putting into practice a set of well-intended
ideas. The Pass and Fly program by Air France exemplifies this, where a digital version
of the boarding pass that uses NFC is transmitted to passengers. Besides transforming
the boarding pass from paper to digital, the initiative further allows to transmit the
boarding pass even if there is not battery on the device. The boarding pass is then
reconceptualised from a nuance that has to be carrier around the airport, to an easy and
paperless experience that adds to the journey (NFCWorld, 2009). Another example comes
from Korean Air, with their Excellent Boarding Pass program. Passengers presenting
an international boarding pass with destination to Korea are offered a series of perks,
including discounts on transport and shopping (Korean Air, 2014).
Let us now turn to the recent efforts by some airlines to promote social-oriented
activities. Myriad initiatives were put forward, such as the Meet & Seat program by
the Dutch service provider KLM (KLM, 2014), the adoption of the Satisfly platform
by airBaltic (Tolpa, 2012, p. 37), and the already discontinued MHBuddy platform by
Malaysia Airlines. Such initiatives indicate a concentrated effort by airlines to foster the
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Figure 8.2: The mood light used by Virgin America exemplifies the use of simple, yet
intelligent decisions as to promote differentiation of the service.
potential of social platforms, either to allow planning a trip with social media such as
Facebook, or by promoting social interconnectivity between co-located passengers. There
is a continuous effort to push existing boundaries of the service by exploring new means
to capitalise on existing opportunities and to promote differentiation of the service.
Customer segmentation is another method that airlines have long used to promote
differentiation, e.g., with the use of travelling classes and frequent flyer programs. Service
providers recognise the value of segmentation, as it promotes higher levels of customisation
and personalisation of the service, and further works to reward passengers for their loyalty,
creating stronger emotional bounds with passengers (Tolpa, 2012, p. 16). Traditional
methods of segmentation are being supplemented by modern approaches, where the focus
is to move away from the simplistic segmentation according to class. Virgin America again
is an example of the probable future of customer segmentation, where softer factors will
play an essential role in attracting certain types of customers (Nawal, 2011). Segmentation
methods are a powerful tool, as studying behaviours of passengers allows an almost infinite
number of ways to differentiate the service (e.g., adjust offers based on reason for journey).
While commercial aviation is a field rich with innovation that can be defined as
passenger-centric, it is not the only field where innovation has been pushed to new heights.
Over the years the car industry has come to do the same, enhancing how drivers and pas-
sengers alike experience their journeys.
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The Connected Car
Discussing the case of the car industry is relevant to the context of public transport from
two perspectives. First, it exemplifies the existing gap on how innovation is perceived in
the car industry as opposed to public transport. Second, despite its differences, private
vehicles are still a method of transport from which lessons can be learnt and appropri-
ated to the context of public transport. One such lesson is how car manufacturers and
researchers are exploring the affective dimension and its relationship with the in-vehicle
journey and corresponding activities (Rakotonirainy et al., 2009).
There has been several efforts to transform how in-vehicle activities are experienced
inside cars. This is corroborated by the investments made by car manufactures into
infotainment, as well as several research endeavours exploring concepts, such as the social
car (Schroeter et al., 2013). This trend has caught the attention of major companies, even
those unrelated with the car industry. Intel, for example, has recently increased its focus
on creating solutions that augment how drivers and passengers experience the environment
inside a car (Intel, 2014). The goal is to move beyond the offering of isolated features
commonly seen in cars (e.g., radio, on-board computer), to fully integrated systems that
leverage the power of the Internet of Things. Intel as sees the opportunities that are
offered by the widespread use of technology, and thus is looking for new ways to produce
higher levels of affective and symbolic bounds between individuals and their cars.
Car manufactures have further been exploring new technologies to enhance driving,
such as heads-up displays that convey information to drivers in a safer way than regular
displays (Schroeter & Rakotonirainy, 2012). BMW, for example, introduced heads-up
displays that allow drivers to get real-time navigation information by projecting inform-
ation in the driver’s line of sight (BMW Australia, 2014). Additionally, similar types of
mechanisms have already been ported to motorcycles, with the BikeHUD systems being
heralded as the first heads-up display to work on motorcycles (ElectronicsWeekly, 2014).
As we approach the era of autonomous vehicles (e.g., Google self-driving car), this
trend to foster technological innovation to transform the in-vehicle experience will accel-
erate. After all, as we reduce the cognitive burden and attention resources that are neces-
sary for driving, we gain additional freedom to engage in activities that are not currently
associated with travelling by car. This is not particular good news to public transport,
as one of the major strengths of public transport is to allow passengers to engage in in-
vehicle activities that would otherwise be difficult to do while driving (Stradling et al.,
2007b; Jain & Lyons, 2008). While car manufacturers will continue to explore in-vehicle
activities in the coming years, what approach will public transport service providers take
in relation to this subject? Will they see the advantages that focusing on such efforts can
bring to the field? This question is pertinent because car manufactures certainly do, as
recent attempts to socialise the private space inside cars further emphasise Matsumura &
Sumi (2014).
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Reconceptualising Public Transport
Despite a strong emphasis on improving functionality, there are several fledgling examples
of initiatives that move beyond QoS in public transport. The Peapod virtual grocery
system (Van Sack, 2012), the introduction of gamification elements inside trains (Toprak
et al., 2013), the empowerment of passengers to report issues to the authorities in real-
time (MBTA, 2012), and the challenges promoted by transit service providers to foster
the creation of mobile applications (Haselton, 2013), are all examples of innovation that
enhance the core functionality of the transit service and not necessarily its effectiveness
or efficiency.
An interesting example is the Canopy concept (Royal College of Art, 2012). It consists
of a screen mounted on top of a subway train, enabling commuters to visualise information
related to the locations above the ground that they travel through. A relevant aspect
about the Canopy concept is the approach that was taken in its conception. Besides
exploring the opportunity space, there has been a focus on identifying the purpose of the
concept, and how such a concept would contribute to both reduce boredom of passengers
as well as bringing new revenue potential to the service provider.
Another example of a passenger-centric initiative comes from recent work about the
facilitation of social interaction inside urban commuter trains (Camacho et al., 2015,
Under Review). The study revolved around the design and evaluation of an intervention
that took the shape of a mobile application prototype. The insights gathered by the study
point to the perceived value that particular segments of passengers see in being able to
shape how they experience the social space of their train commuting journeys. Building
on the notion of passenger-centricity, the study focuses on using technology as a means to
create a solution that supports passengers whilst maintaining social and cultural norms
that shape the social dynamics inside public transport vehicles (Jared, 2009).
Overall, we see few reasons to neglect passenger-centric innovation to innovation in
public transport. We have showed that constant efforts are being put in place by car man-
ufactures to foster those symbolic and affective connections between individuals and their
private vehicles. Hence, while there is an appreciation on how to bring about innovation
and betterment of the car as a product and effectively moving towards the concept of a
service, we fail to see this trend in public transport. Several examples demonstrate the
advantages of considering further research when it comes to passenger-centric innovation
in public transport, but still several difficulties remain. On top of such a list stands the
question on how to proceed towards the realisation of the passenger-centric approach?
8.5 Drivers for Passenger-Centric Innovation
While we have addressed the major barriers for innovation as a whole in the field of
public transport, we still need to take into account what underlies a successful passenger-
centric approach. In other words, what defines the passenger-centric approach at its core,
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and why is it relevant to consider such an approach? As noted in Figure 8.3, we argue
that besides the existing barriers, there are further drivers that can positively impact the
uptake of the passenger-centric approach to innovation.
Interdisciplinary Perspective
One of the defining characteristics of the passenger-centric approach relates with its inter-
disciplinary mindset. We move from approaching innovation simply from the perspective
of the field of public transport, and instead borrow inspiration, knowledge, and method-
ologies from other disciplines (Wagner et al., 2011). The passenger-centric approach then
borrows from other disciplines (e.g., computer science, design, sociology), but with the
greater goal of producing innovation that would not be otherwise possible without the
concentrated integration of knowledge from such disciplines. At the basis of an interdiscip-
linary mindset are the focus on practicality and the emphasis on “application-orientation”
(Van den Besselaar & Heimeriks, 2001).
The interdisciplinary approach is further appropriate if we consider the complexity
of public transport as a field, and the limited insights that we are able to gain when
approaching innovation from a singular perspective. This can be exemplified by the
myriad efforts put forward to study passengers from both a psychological and sociological
perspective (Jared, 2009), and further by the increasing added complexity that technology
brings to the field of public transport and how passengers behave (Lyons & Urry, 2005;
Lyons et al., 2007). There are then several aspects that can work to undermine the best of
the innovation efforts. An approach that acknowledges and incorporates these difficulties
is an approach that holds greater possibilities of producing innovation that is valuable for
those using it.
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Figure 8.3: The combination of elements that either contributes to the passenger-centric
approach or act as barriers. The top elements can be defined as drivers, i.e., aspects
that should be followed as to move towards a successful implementation of the passenger-
centric approach to innovation. Barriers on the other hand, undermine the effort, acting
as deterrents and in need to be overcome.
Finally, taking an interdisciplinary perspective brings to the forefront the possibilities
of unexpected innovation. It effectively nurtures associations to be made from different
disciplines, and from individuals that have different world views and technical knowledge.
We already note such signs when looking at how innovation is approached in the car
industry, where the exploration of the opportunity space is dependant on the ability of
innovators to constantly reconceptualise and transform the vehicle space as to become
more attractive for drivers and passengers alike.
Focus on Experience
An aspect that we have already emphasised is the necessity to focus on what passengers
experience as they make use of the public transport service. We previously noted that
while effort is put into elevating quality of service, there is only limited exploration of the
affective side of the service (Ettema et al., 2012). As noted by Prahalad & Ramaswamy
(2004), what customers perceive as valuable to them builds increasingly around the notion
of experience and of the experiential outcomes enabled by service providers.
Hence, notions such as service experience (Olsson et al., 2012) or journey experience
(Carreira et al., 2014), become ever more relevant in the field of public transport. This
focus on experience is essential when addressing the holistic nature of how passengers
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assess the service, particularly from an emotional perspective (Friman, 2004). The focus
on experience should further be recognised as paramount in impacting strategies of the
service providers, as increasingly the “experience economy” expands to impacts all fields
within modern day societies (Pine & Gilmore, 1998). The focus on experience increas-
ingly is transformed from something that would be good to have, to a necessity on how
services are constructed and maintained (Berry et al., 2002; Prahalad & Ramaswamy,
2004; Zomerdijk & Voss, 2010).
Furthermore, the conjunction of both an interdisciplinary perspective and of a focus on
experience has the potential to create innovation that is disruptive, and not exclusively
incremental. Such an integrative approach can be most useful, as we focus not solely
on solving difficult issues, such as crowding and its effect on perceptions (Greenberg
& Firestone, 1977), but further look into exploring the opportunity space. As Tompson
(2014) noted, the true potential of a service that works to engage comes about by exploring
those hidden, but enormously valuable elements that can redefine perceptions about the
field in its essence.
Qualitatively-Oriented Methodologies
Finally, we argue that a major aspect that needs to be considered is that of qualitative
research and the use of qualitative-oriented methodologies, particularly to drive learning
about passengers and their evolving needs. Our ability to borrow and put into practice
from these methodologies is a crucial aspect in order to establish a passenger-centric
approach to innovation.
More commonly than not, research in the field is characterised by a quantification
of elements that result in statistical predictive models (Chen, 2008; Archer et al., 2013).
While useful in their own, when it comes to innovation these models offer little insight on
motivations and needs of passengers. We are not arguing for abolishment of quantitative
methodologies. On the other hand, being able to assess a series of markers of public
transport is central to the service and its functionality. Nevertheless, when it comes
to produce deep understanding of passengers, to discern what motivates them, and to
identify in which ways can the service be improved upon as to offer something more
than it currently does, then qualitative methodologies are more appropriate (Maxwell,
2004, 2005). As argued by Lucas (2013) while discussing the usefulness of considering an
action research approach to public transport, the purpose is not to substitute quantitative
methodologies. Instead, it is to apply a series of methods and a particular mindset that
focuses on experiential and social learning as to produce innovation that better resonates
and connects with passengers, and that therefore has higher probability of being successful.
The use of qualitative methodologies can have further implications in the context of
public transport. They evolve embracing a constant need for researchers, innovators,
and decision makers alike to be actively involved in the environment that characterises
public transport. They emphasise a move towards what Ian et al. (2012) referred to as
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customer-centric. They evolve innovation and decisions that are based in the emerging of
the daily environment of passengers, experiencing what they experience. Such a shift goes
beyond academic or theoretical implications. It reaches deep into practical considerations
of research. It emphasises the practicality of research and the observations of behaviours,
rather than building interventions that are assumed to be in alignment with the under-
lying needs of passengers. Hence, the use of qualitative methods in combination with
an interdisciplinary perspective and a focus on experience grounds the passenger-centric
approach to innovation. Together, these three factors work to potentiate the approach,
attenuating the damaging effects of barriers, either they be personal, social, cultural,
organisational, or simply due to the lack of empirical evidence.
8.6 Conclusion
Throughout this work, we argued for the necessity to consider new avenues for innovation
in the field of public transport. We noted that the passenger-centric approach to innova-
tion challenges existing assumptions in the field, particularly those that are in alignment
with the dominant and utilitarian paradigm (Ory & Mokhtarian, 2005). While QoS is
an essential aspect of public transport, and while the hard factors shape the core of the
service they do not define the service in its entirety. In our view, there are untapped and
unexplored opportunities that can be used to heighten the level of service provision and
enhance how passengers experience their interactions with the service (Foth et al., 2012).
Examples of innovation from the field of commercial aviation demonstrate that differ-
entiation of the service can be achieved in ways other than focusing exclusively on QoS
(Tolpa, 2012). The basis in which these interventions stand upon is nevertheless essential.
In this regard, we argue that there is the necessity for public transport to have a deeper
and more encompassing understanding of who their customers are, and how is that public
transport can be shaped to accommodate for their evolving needs beyond travelling or
commuting.
A set of barriers undermines how innovation is allowed to advance in the field of
public transport. Personal, social, and cultural barriers, organisational barriers, and a
lack of empirical evidence all come to undermine how innovation is allowed to evolve.
Nevertheless, we argued that the passenger-centric approach takes into account such con-
cerns, emphasising not only a contextual understanding of where interventions are to be
deployed, but further emphasising well-grounded and empirically corroborated concepts
and proposals.
The value of passenger-centric innovation has been understood by the car industry,
where manufactures increasingly study new ways to produce a more engaging environment
for their cars, enhancing already strong affective and symbolic connections between private
vehicles and owners. Evidence further hints at potential value for these solutions in public
transport. We see passenger-centric as a concept that has much to offer. Nevertheless,
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to be able to embrace the concept in its entirety, we have to overcome the barriers that
hinder its adoption. From this perspective, it is essential to embrace a set of measures
that will work to address both passenger and business needs.
One of the drivers in achieving such a goal is that of an interdisciplinary approach to
research and design of future solutions, where such solutions are the result of integrated
efforts. There is further the need to focus on the experiential dimensions of public trans-
port, as symbolic and affective connections are lacking between passengers and public
transport service providers (Steg, 2005). Finally, there is the need to embrace methodo-
logies that are appropriate and effective in fostering innovation, especially when it comes
to understand individuals, they previous experiences, their motivations, and their needs.
While quantification of service factors should continue to be a paramount measure of
how well the service is performing, qualitative-oriented methodologies can bring several
advantages to the field, particularly to drive focus for innovation.
While we acknowledge that there is much work to be done as to reach a future where
passenger-centric innovation is common and its value is taken for granted, we argue that
this paper is a step forward in reviewing existing work from both the field of public
transport and other related fields. We argue that there is a need to elevate how public
transport is currently perceived. We argue that increasing the levels of attractiveness
of public transport will not be achievable solely by focusing on improving comfort, con-
venience, or sheer sense of privacy. Instead, what is required is to explore new paths in
which innovation – and increasingly technology – can be put to good use in improving
how passengers experience the service as a whole.
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Chapter 9
Conclusions
The chapter provides a summary of the research insights that were discussed throughout
this work. The summary is presented according to the major subjects of interest that
permeated this work, with particular emphasis on how these connect with the research
questions that have motivated this research endeavour. More particularly, throughout
this chapter I present a discussion about how this research has contributed to valuable
knowledge relating to the understanding and modelling of in-vehicle activities in transit
vehicles, the role of technological tools to support passengers in the undertaking of such
activities, and finally the relevance of promoting a passenger-centric approach to innova-
tion in public transport. The chapter comes to a close with the discussion of the limitations
of this research, as well as a set of recommendations to extend this work.
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9.1 In-Vehicle Activities: Complexity and Relevance
I have presented in Chapter 5 an in-depth study on in-vehicle activities in urban commuter
trains. In-vehicle activities are those activities that are performed by passengers while en
route to their destination. They have gained particular relevance in recent times, due to
evidence suggesting the impact of these activities in shaping perceptions and experiences
of passengers (Stradling et al., 2007a; Ohmori & Harata, 2008; Ettema et al., 2012; Lyons
et al., 2013).
The major contribution in Chapter 5 relates with the approach put I have put forward
for the study, analysis, and understanding of in-vehicle activities. This approach was based
on the theoretical framework of activity theory (Kaptelinin & Nardi, 2012). I showed that
the approach was particularly useful in providing for a rich depiction and modelling of
in-vehicle activities inside urban commuter trains, including the identification of a series
of tensions that could be used to identify how such activities could be supported by means
of new tools (Kuutti, 1996). More precisely, the research insights presented in Chapter 5
addressed the two first research questions, that were defined as follows:
RQ1– What factors influence the undertaking of in-vehicle activities
in urban commuter train journeys?
RQ2– How do such factors influence the exploration of the social space
by passengers?
In relation to RQ1, I noted that there are myriad factors that influence in-vehicle
activities. There is an inherent complexity to in-vehicle activities that frequently is neg-
lected. Psychological, social, and cultural norms are at play in the way that individuals
experience their journeys and the way they interact with their environment (Jared, 2009;
Goffman, 1969). While most studies of in-vehicle activities do indeed provide for identi-
fication and a description of several of these factors (Ohmori & Harata, 2008; Lyons et al.,
2013), these seldom move beyond descriptive efforts.
What is necessary instead is to be able to interrelate the factors that shape activities,
and explain how this interrelationship impacts the outcome of such activities. Further-
more, there is the need to account for factors that might be external to the activities
themselves, such as time of day or crowdedness of a train. Whilst Ohmori & Harata (2008)
study focused on such factors, including the length of the journey and socio-cultural as-
pects (Miziko, 2004), it felt short in producing a concrete method for synthesising those
factors into a cohesive whole that can set the direction for future designs.
I have successfully addressed these shortcomings, providing for a more holistic mod-
elling and understanding of in-vehicle activities in transit vehicles (Chapter 5). The use
of activity theory to address in-vehicle activities in the domain of public transport was
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shown to be both novel and appropriate in producing a thorough contextualisation of
these activities. Furthermore, I noted that this theoretical approach holds great potential
in promoting transferability of knowledge, particularly between different fields that study
in-vehicle activities from different perspectives (Star & Griesemer, 1989).
Moving to RQ2, I noted that the exploration of the social space inside urban commuter
trains is impacted by a set of complex interactions. Following up on the work of Ohmori
& Harata (2008), not only did I identified the relevance of individual factors, such as
crowding level, in willingness to explore the social space and engage with others, I have
further identified the relationship between different factors. While crowding – whether a
train is too full or too empty – can lead to less propensity to engage with others, crowding
can further be impacted by another factors such as time of day.
Hence, and as the study put forward in Chapter 5 demonstrates, the exploration of the
social space moves beyond intrapersonal, interpersonal, or socio-cultural factors. It indeed
involves all of them, and having the ability to synthesise such complexity is advantageous
in moving towards solutions that are valuable to passengers and that can work to impact
their service experience (Ettema et al., 2012; Lyons et al., 2013; Carreira et al., 2014).
I further noted the role of in-vehicle activitiesin impacting the affective states of pas-
sengers, which was exemplified by the careful planning of in-vehicle activities by some
passengers in order to fight off negative affective states they would expect to feel when
travelling by train (Watts & Urry, 2008). In relation to socially interacting with others,
passengers would have negative expectations towards the activity, primarily influenced
by previous experiences and by being afraid of being perceived by fellow passengers as
breaking established social norms (Goffman, 1959; Jared, 2009). Hence, I noted how the
exploration of the social space is impacted not only by the propensity of certain individu-
als in engaging with others, but by uncertainty and the possibility of negative outcomes
that can reduce the attractiveness of the train commute and impact both immediate af-
fective responses (Russell, 2003), as well as long-term perceptions and attitudes towards
the service (Friman, 2004).
9.2 Technology as an In-Vehicle Tool for Social Explor-
ation
Determining what could change, in relation to the journey experience and perceptions of
public transport as a whole, through the introduction of a tool specifically designed to
support the exploration of the social space was the subject of interest of Chapter 6 and
Chapter 7.
Recalling, the exploration of the social space in urban commuter trains was chosen
because existing evidence (e.g., secondary data, such as local newspapers) suggests that
certain a segment of passengers sees value in engaging and interacting with others sharing
the same trains. While some campaigns have been particularly successful in exploiting
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this activity (Nordahl, 2012, p. 21), there was a gap about looking into the subject from
a deeper and more methodological sound manner.
The research insights presented in Chapter 6 and Chapter 7 were gathered by engaging
in an iterative design and evaluation cycle, out of which the TrainYarn prototype resulted.
The prototype was designed to support a particular segment of passengers in exploring
the social space inside urban commuter trains and in engaging with fellow commuters in
a socially and culturally acceptable manner. As I engaged in a design research approach
(Fallman, 2009), the prototype worked not as the main outcome, but mostly as a means
to gather empirical evidence to support the hypothetical relevance that such a tool would
have in facilitating certain segments of passengers to shape and transform their travelling
environment more closely to their own preferences and needs. The in situ evaluation of
the TrainYarn prototype, in particular, allowed me to address the two remaining research
questions present in this work:
RQ3– In which ways could the introduction of a technology-mediated
tool, designed to support the exploration of the social space in-
side urban commuter trains, impact the in-vehicle experience of
passengers?
RQ4– How could such a tool impact perceptions towards public trans-
port as a service?
Addressing RQ3, I noted that the introduction of TrainYarn allowed for those seg-
ments of passengers willing to engage with others a sound platform to safely explore
the social space inside urban commuter trains. The tool was perceived as emancipatory,
expanding social awareness and offering passengers added control on how and when to
interact with other fellow passengers (Belloni et al., 2009). I argued that TrainYarn as a
tool, had the ability to address specific tensions that impact the free exploration of the
social space inside urban commuter trains. In particular, TrainYarn offered passengers
an ability to transfigure how they would perceive other fellow passengers, effectively re-
moving uncertainty and attenuating establishing social norms (Ohmori & Harata, 2008;
Jared, 2009).
Throughout Chapter 7, I further noted how the exploration of social space is motivated
by intrinsic interests and values. This comes again to reiterate the relevance of producing
solutions that are in alignment with what passengers find valuable to them. To this
extent, I have further put forward a set of design guidelines that aim at advancing the
exploration of the social space to new heights, paving the way for future solutions that
are able to go beyond of what has been achieved through the deployment of TrainYarn.
Whilst TrainYarn as a tool might not have been attractive to all passengers (and was never
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designed with such intent), what it allowed for was the corroboration that better journey
experiences for urban commuter trains are based on moving beyond the sole provision of
public transport as a commuting service.
Building on that point, and going into the discussion of RQ4, I noted that the pro-
vision of TrainYarn to passengers contributed to challenge existing perceptions towards
the service. This affirmation has been corroborated by the empirical evidence that I have
collected and presented in Chapter 7. It demonstrated how the use of technology has the
potential to enable new positive experiences to unfold that challenge existing perceptions
and contribute to better short-term and long-term relationships with the service (Russell,
2003; Friman, 2004). The evidence also showed how new added value and meaning for
passengers can be associated with the space that delineates urban commuter trains. This
corroborates existing evidence hinting at the usefulness of technology in shaping experi-
ences of space, including its ability to enable new means for passengers to be involved in
the social construction of space (de Souza e Silva & Frith, 2010; Gordon & Souza e Silva,
2011; Paulos & Goodman, 2004).
This is a finding that dispels some arguments that technology is socially alienating and
adds little to how passengers experience their journeys (Clayton, 2012), or that innovation
should be primarily driven by technology (Budd & Vorley, 2013). I argue that such
misconceptions are fuelled by a lack of understanding of passengers and what motivates
them to undertake in-vehicle activities. This lack of understanding can be traced back
to an over reliance on methods that put forward generalisations based on quantitative
insights, effectively ignoring those hidden needs and motives that hold untapped potential.
9.3 The Value of Passenger-Centric Innovation
A major contribution of this work relates to the notion that I have put forward in Chapter
2 and which I have delved into in deeper detail in Chapter 8, that of passenger-centric
innovation. I argued, by means of engaging in an in-depth review and analysis of the
literature, that there is a growing tendency to move beyond the current ways of using
technology in the field of public transport. While, traditionally, most technological in-
novation aimed at passengers has focused on improving the accessibility and efficiency of
transmitted information (Dziekan & Kottenhoff, 2007; Ferris & Watkins, 2010; Tang &
Thakuriah, 2012), recent efforts have introduced concepts that challenge existing assump-
tions of what public transport can be perceived as.
Contrary to what is still commonly observed, innovation has increasingly started to fo-
cus not solely on solving operational or logistic issues with the transit service, but further
on idealising and constructing new means for passengers to experience their interaction
with it. Such a movement gives special prominence again to the notion of bringing added
value to passengers, by enabling new ways for them to experience the service. Hence,
passenger-centric innovation extends the purely functional dimension that forms the core
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of public transport as a service. In the passenger-centric perspective, there is value in
focusing on those “soft” factors that reside within the periphery of the service, but that
are, nevertheless, central in devising a better future for public transport (Cairns et al.,
2004). In this regard, the exploration of the opportunity space (Foth & Schroeter, 2010)
and understanding how to potentiate its inherent strengths, and engage in constant re-
conceptualisation of public transport as a whole (Buchanan, 1992), are all central aspects
to consider.
The passenger-centric approach and the exploration of the opportunity space is ex-
emplified by services such as the Peapod infrastructure (Osborn, 2012), where subway
commuters are allowed to purchase groceries as they wait for their train to arrive. An-
other example is the Canopy concept, where subway commuters can “view” the world
outside the carriage through a ceiling screen installed on the train (Royal College of Art,
2012). Innovation in the field then seems to gain momentum, aiming at something more
than simply higher levels of quality of service (Beirao & Cabral, 2007).
The relevance of defining the passenger-centric approach is that it opens up new av-
enues to promote a deeper conversation in the field of public transport. It brings to the
forefront the relevance of putting passengers first, shifting the discussion away from the
sole preoccupations of availability of the service, speed, frequency, or dissemination of
information. It offers a higher level of humanisation of public transport as a service, and
the relevance of continuously moving the service towards the experience economy (Meyer
et al., 2007). I have exemplified on how innovation that is customer-centric and aims at
disrupting is already threatening to overtake precious market share from public transport
services (Lyft, 2015; Leap, 2015; Uber, 2015; Loup, 2015). As the rate of innovative and
disruptive business models increases, public transport as a service will find itself increas-
ingly pressured to enter the experience economy.
Another relevant insight that was gained is the necessity to put mechanisms in place
in order to include new factors that work to impact public transport assessment. This is
particularly relevant if we consider the prominence of technology in modern day societies
(Line et al., 2011), and its ubiquity and influence which is increasingly felt in the domain
of public transport as a whole (Transportation Research Board, 2012). Concretely, I
argued for the need to expand existing frameworks in order to introduce more holistic
and more humanised models of assessment. While existing models in public transport
are useful and should be deployed to propel policy and strategy in the field, there must
be the awareness that such models also tend to focus on a limited understanding of what
counts as valuable to passengers (Mokhtarian & Salomon, 2001; Mokhtarian, 2005; Watts
& Urry, 2008).
I have expanded these arguments further in Chapter 8, where I drew on analogical
comparisons with related fields of transport (Smaling, 2008), namely with the car and the
aviation industries. Additionally, I reflected upon the empirical evidence that I gathered
throughout the design and evaluation of the TrainYarn prototype, and their meaning in
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relation to the overarching field of public transport. Such analogical comparisons allowed
me to move towards higher levels of generalisation, and to understand the meaningfulness
of the empirical findings that I have put forward. I noted the increasing efforts of both
the car and aviation industries in fostering innovation that brings betterment and differ-
entiation to the way car owners and passengers experience their products and services. I
argued that such insights and lessons should be absorbed by decision makers and service
providers in public transport.
Finally, in Chapter 8 I discussed the relevance of the passenger-centric innovation
approach not only in relation to passengers, but also in relation to the service providers
and their policy and strategies . I argued that innovation is hindered by a series of barriers
that undermine potential efforts in the field, barriers that a passenger-centric approach
to innovation is useful in addressing. Additionally, I identified a series of drivers that I
argue can work to boost innovation in public transport. Effectively, I noted how taking an
interdisciplinary perspective to innovation, focusing on experience (i.e., what passengers
experience), and embracing qualitatively-oriented methodologies are all steps forward in
the arduous task of building a brighter and better future for public transport.
9.4 Limitations and Future Work
In this research, several limitations can be pointed out. To start with, the insights gained
throughout have been based on a single geographical region. Hence, it is paramount to
note that the conclusions put forward might not be easily transferable to other contexts.
To exemplify, the TrainYarn concept was informed around the difficulties that individuals
experienced when exploring the rich social space inside trains. Nevertheless, such diffi-
culties were identified as being mainly cultural and social. This does not signify that the
concept would be useless in other kinds of cultures (either more or less socially inclined).
It does however, indicate what I already identified as being one of the major consider-
ations of the passenger-centric approach, the necessity to move beyond quick and easy
inferences and generalisations.
Instead, insights used to inform design decisions should be empirically grounded. Such
research insights can then be used to either corroborate or negate existing knowledge and
guidelines. To this extent, I particularly emphasised the usefulness of activity theory as
a guiding framework, as it contributed valuable theoretical and methodological insights
throughout this research. By moving beyond the simple description of in-vehicle activities
and implementing a framework based on well founded theoretical insights, I noted how
transferability of knowledge becomes easier, even when different fields and domains of
knowledge are involved.
The second aspect to note, and to build on the notion of transferability of results, is
that of generalisability. Here, I refer to generalisability as the extent which the insights
gained in this study have a bearing on the field of public transport as a whole, as well
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as on other modes of transport. While this work focused solely on the in-vehicle stage
of urban passenger rail journeys, it produced comparative evidence to emphasise the
relevance of promoting a continuous improvement of public transport. More concretely,
this subject was addressed by showing the current efforts of related fields, such as the
car and aviation industries, and their efforts to find new means to engage with drivers
and customers, respectively. Hence, I argue that the insights put forward throughout this
work have a particular relevance, given they show the possibilities that exist in public
transport. These insights further indicate how the field of public transport can address
the dominance of private vehicles, by producing focused, purposeful, and contextually
appropriate innovation efforts, efforts that enable passengers to shape and transform their
environment as they see fit.
Finally, I perceive this work, in its entirety, as an initial step in a long, arduous, but
exciting journey. There is still a long way to go until the era of passenger-centric innov-
ation, where public transport is increasingly transformed from a service that is offered
to individuals, to a service that understands, involves, and engages passengers. Hence,
I argue that future research endeavours need to be defined by their purpose of putting
forward insights that work to corroborate the passenger-centric notion, and support its
value both in the eyes of the passengers and transit service providers alike. These efforts
will include both qualitative and quantitative research endeavours, with the latter being
particularly relevant in pushing for changes at the policy and strategical levels.
Additionally, future research will need to be attentive to improving the current ways
of assessing the impact that passenger-centric innovation brings to the service as a whole.
I argue that the notion of value towards the passengers needs to be further integrated
with business objectives and constraints. Hence, there is the necessity to construct more
complex and holistic models and frameworks of assessment. These will then result in
the merging of more traditional and economic-driven methods used in public transport,
with the more experiential and affective models that shape the concept of passenger-
centricity. In such a quest, further exploration of the intersection of the fields of HCI and
public transport holds great potential in contributing to a more rapid advancement of the
current state of affairs.
Finally, future work will need to enhance existing methodologies to approach both
the design and evaluation of solutions, as well as research regarding passenger-centric
innovation. Here, there is the need to push beyond the in-vehicle stage of urban commuter
trains, and instead aim at producing mechanisms that allow for a rapid but consistent
and well grounded advancement of innovation. With such mechanisms in place, then the
move towards a more in-depth understanding of how to produce systematic innovation
that fosters positive experiences will be a step closer to reality.
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